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; QHIEHING AND PERFORMANCE CHECKING QF m PSBN-M @AR BO@ SIGM. .
)

o § 1. Switching >f the Eﬂuipiaeg .

Before awitehing on the redap bowb sight, the fallowlng
3 woasures wust bo tolcent ' '
‘ a) Chack J1 the correct and velioble. cannectisn >f cables to in-
. dividuul units ( the number on the ceble conmeetdr must correge
pP>rd with thot on the terminal of the respsctive unit);
) The oxtarncl appearence of th: units is to be inapected ca to
abaence of damages. '

In the eircraft installe ¢ equipment 1s 'inupocted, use a 27 V
power ~source of minimum 3 kW power for both the PSBN-M radar bomb
sight and the MA-15J0 K power convertor ( for oxemple’ the truck-ipe
s8talled generators of the APA-2, APA-T or 5T-182 types). Tho radar
C\_ ‘ bomb sight must never be supplied from the air-field accuaulators

or grourd starting-ceart. Also. the supply of the radar bomb 8ight
from the motor-driven ualrborne gonvrators is prohibited during the
‘operation of the aircraft englnes on tho sirfield, ‘

The equipmont 1s turned on in the following sequence:

1) Set all conirols of the redar bomb aight in the initial positions

according to Table I.

I4BLE 1,

’ Positions of contrals of tha PSBN~M radar bomb aight equipmsnt
Praevious to eﬂgchigg : :

' Unit Dgscription of the L Initial poaition of

4 : control o . the control

Control panel "Power sonvortor un-o ore

ot the powur 8witch . ' ' )

Convertor (Unit “Wains voltago regulation® Extreme left
 Noedd M). “control position -

Timer and con”  "POwer meins 27 V-115v* Soree

trol unit ~ awitch i

(Unit Noslo) | L .

L N ,

e 1

L
|
|

'
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"Transmi tter heating”
ewitch ' .
"Transadtter high vole
tage" push-button switch
"Baacon-bcaming® ewitch
"Time gain control" knob
"Tube savitch" .
#*Calibration marking®
switch
*Manual-sutomatic"switeh
"Antenna control"
sawitches:
a) "Jn-0ff
b) "Glow-fost"
"Rectifier curreat-
agnetron current" switch
‘"Detector current-
‘Power supply chock"
"Range in km" switch
"BExpanded scope 10=-60" .
"control
"R.Fug.in" control knob
"Expsnsion of the caenter
in kn"
"Range"™ control knod

'L Plan—pogition *Brightness" control kno
s , . Bindicator (Unit No.7) . '
"Focus™ control knob

|

il control panel
§(Unit No,12)
: Agimuth etabilie
sation Unit
(Unit No,.5)

Sector scanning

"Sector-scan~Continuoua
rotation® awltch
) | _
"Compassmielsyn zero=
_Jpticol bomb sight" -

' ‘ewdtch

50X1-HUM
norem - : v..
Conter
Scenning .
Extreme laft
lll"
"].Okm"
" Manual®
"oreY
"Slow" _ _
"hlagnation current"

"Power-supply check"

"10-62"

. Extreme rtght

" Extreme laft

L} 0"

. Extrreme right "o

(occording to the
" nomogram)
Extramo left

‘conter
"Continuous rotation".

"Seiayn zaro"

—— i e e b .
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f Control panel on  °  "R.f. gain" control kpob Extreme left .
i} the PPI unit. ‘ ' S
B (Unit No.36) | .
E fotertiometer © "Expunded scope 10=60" Extreme loft
§ control p.nel control knob ' :

"4ero range-Colibretion- !Jperation"'
Jperation" switch : '

2) Connect th: airoraft electricc.l nctwork to-the airfield D.C. po=

. wap uins.

N 3) Set the "Powor convertor Jn- Jff" switch ( on tho power' convertor
control panel) to the poaition “On",

4) Set the"power mains 27V-115V" switch of the tiuwer and control
unit to the position "On" and ofter ono minute tura on the "Trans-
mitter heating" switch. The painter of the "Voltage control" meter
should deflect to 115 V, i.e. to the middle of the red sector on °
the scale of the metor. If necessary, the voltige mey be regulated
by meens of the "Meins voltage regulation” "control knob.

Be sure that the "Voltage control" meoter indicuotion installed in
the timer and control unit 'corresponds to that of the 4,Cs vOlt=
mator, installed in the receptucles of the control penel of the po-
wer convertor, Should both indicated voltages differ from euch ote
her, the power convertor voltcge has to be regulated by usans of

‘ the ».C. voltneter,

§ 5) By wecans of ths "Brightness” and "Focus" control kmobs on the plan
position indicator thu respective valuea of brightuneas and focus
of the PPI screen should ba regulated,.

6) Five minutes after tho ewitching in of the transmitter heating .
tha "Tronsmitter high voltage" push-button e itch has to be prog=

8ed and agoir relessed. According to the kind of operetion the
othar svitches and centrols shoyld be oot to their respectivy po-
8itions immodiataly after the transamitter heating is svitched in..
The radar bomb sight equipment 1s disconnected in tho reveraed
.8equence, 1.4, firet the "Trunsmitter heating” switch is opened,
‘then tho "Power mains 27V-115V" s itch end finully tho "Power-
Convaertor On-0ff" switch. Tho high voltage of tho transmitter is
disconnected by the "Transmitter haating" awitch. After.the equip-
mont is switched off, all controls should be set bock to their

reapeotive inttial positions sccording ~1o_Tablg I-,-
{a §-E-C-R-E-T | h 4
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Declassmed in Part Sanitized Copy Approved for Release 2013/02/19 CIA RDP80T00246A069900080001 -8



L) ' —— —
l Ll e
Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8

I . NO rorelign ulissem
L

)
! Lo T s e
E - .

. L T L
P L e a

- A-- 5 - »
| | _. - - 50X1-HUM
§ 2. Chock of the operation of the radar bomb sight abonrd the
11.7-28 eircroft. p . :

~

1) Jonnezt ti® aircraft electrical system to tha oirfiels power
neins { for example AIIA-2, AITA-7, OT-182),

i 2) On the olectrical instrument panel of the navigator pest conneot o
the automatic protection (AZS) "Voltmeter”. The "Accumulotor *
awitch" to be set to the position "Off", Set the D.Ce voltmater
switch to the poaition "uoins nctwork” and the "Radiocompose~ | |

Radar” ewitch of the 4.C, Volticter to the position "Rodar®,

3) Be sure that the voltmeter in the olectrical instruaent panel.
ot the navigator’s post indicites the voltage of 27 V in the
circeruft power-unuins naotwork.

4) Switch in the outomatic protection AZS "Wave-guide pump . On
the control panel of the air puup the "Hoating" signclling lamp
‘hes to light up, and the heating system of the eir pump is tupr-
ned on. This system 1s used also for heating of the horizontal .
aend vertical rotation joints connecting thu feeder with the an-
tonna. 4t the smbient air tuipsrature below -10°C, the heoting
system { »Z5 "VWaveguide puwp") wust ‘be put into oporation 1o-

15 minutes previous to switching in of the other units of the
PSEN-M equipaent, :

5) Put in the operation the Ma=15J0K powax\-convortor by uecons of
turning the "power-conventor On-Off" .ewlitch to praition "On",

Tha 4.C. viltmetar (EV-46) installed on the dociriccl instruuent
poanel of the nuvigotor's poat uust indicate a valtoge of oppro-
- xdmately 115-120 V.

6) Set the "Power mains ¢TV=115V" switch to position "On".

7) ifter 30 to 60 soconds the "Transmitter heating” avitch should
be sot to position "Un". On th: scale of tho "Woltage control®
meter installed in the timor and control unit check the 4.C.
valtage of 115 V (within the linits of the red sector on the
mater soule), By turning the "sains voltage regulction” control
knod on the powan-convertor control panel the vame -1ndicetion

- should be obtained on the acale of the control meter on the
‘timer and control unit and on the a.Ce voltmeter {(EV~-46 on the
electrical ingtrument panel at the navigator's post.

| . . . e e
C( I , §-E-C-R-E-T b

T,?
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il 8) Bring the antenna into rotation by svitching in the "5Q>.(J.,|'.|.UM

§  control Un-0ff" ‘switch to the position "On",

% 9) By means of the "Brightness" and "Focus” control knobs on the -

front panel of the plan position indicator the sweep trace on

- the acreen of the PPI tube should be adjuated in such a way
that a narrow and well visible trace is obtalned.

10) Be sure that the beginning of the sweep 1s in the centre of both
the screens of the PPI tube and the cureor on the light filter,
should not be the beginning orf the sweep in the correct position,
the axlea. of the "PPI horizontallard yertical centaring" should
be adjusted to p}aog. the beginning ¥ tho sweep to the cureor
of the light-filter ( the axles of the potentiometers are acc.aes=
8ible from the front panel of the timer and control unit). Du-
ring the cantaring the screen of the CRT has to beerved in
‘such a way that the mirror image of the op 8 eye on the
light filer gless reflects exactly in center of the cursor
of the light filter inetalled on screen of theo plan posi-

- tion indicator, _

.' 11) Press the "Up~-down" push button switch placed on the control
panel, and chock ( by means of the antenne-tilt indicator on the

‘timer panel) the antenna~tilt angle change.

12) Turn tha "Slow-Fest" switch to the position "Fast" and check

( from the increased spead of rotation of the sweep line on the

scrgen of the plan poaition indicator) the change in antenna ro-

tation speed. \

£113) Turn the "Sector scan~-Continuous rotation " siicth to position

' "Sactor acan” and check the sector sweep of the antenna in the
raapactive sectore with various positions of the sector avith

g on the sector control panel. .

14) Place the "Sector scen-Continuous rotation" switch to the po=-

§  usition "Continuous rotation” and the "Slow-Fast" switch to tho

; position "Slow',. - )

B 15) Check the menual control of tho antenna rotation by pressing the

' "Right=-Left” suitch on the timer and control uait. The sweep on
the screen of the pan position indicator CRT muat'mtaté in the

corresponding direotion. . .

16) From the display on the monitoring ORT of the timer and control
© unit and the CRT of the plan position imdicator chsck the pre-
sence of the: calibration markere on the respective CRT sgreens,

.

J"M' e e =

y §-E-C-R-E-T
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© Yor this sel succassivoly the Cu..bration marking®” stitch to

the positions "2 km", "10 km" end "20 km". Tho calibretion 21

markers will be presented as pips on the monitoring GRT and in

! “arm of bright spots on the sweep of tha plan position indica-

» tor CRT, With a rotating antonna they tako a form of circles,

' Be sure thet no vibration of the calibration markers 1s visible,

17) Set the "Calibraticn marcing® ewitch to the pogition "BA", In -

this position, two pulses must Le presented on the CRI' acrecens,

. g viz, the measuring pulse and the _puise of the transvereal markar.

' i In thoe position "Off" only ona mcaguring pulse is visibla.

18) Check tihe performance of the renge messurcment chsnnel by turne

ing the "Range" control knob 0. the computing wechanism, The

! easuring pulse iust move along the sweep on both CRT screens,

| 119) Turn the "Tube switch" to the. position Wo. "4", and check the

- frequency division 1i5 in the range unit,

: Jn the scresn of the monitoring CRT four small two-kilometer

markers must be vieible between the two neighbouring greater

ton-kilometer markers, if the performance of the frequency die
vision circuits 1s correct. Should wore or less than four of

L N tho emall aarkers be visible, .tho ratio of 1:5 6f the frequency

' i 4 divieion must be adjusted by turning the axle of the R4O8 po-~

: tentiomoter "115 division adjustment”; tho axle is accessible

from the righthend s8ide panel nf the marker end control unit.

Turn the "Tubs swicth"” t) tho pooition "1",

- 20) Turn on the antonna rotation system and inapect tho scales o-

range diaplay in the following way:

. @) turn the "Calibrator maricing” ewitch to the position "10 kp"
and the "Range in km" ewitch to the position "100", Exacty
ten ten~kilometer sections oeparated by calibration éirclc
markers should be prescented on the acreen of the plan posi-

- tlon indicator. If the runge differs from that of 1JQ km, the
axle of the "Sweap control" patentiometer { accessible fron,

' the timer amd control unit front pancl) aust be turned to ade

V. Just the exaot LN km renge. L .

Should the sweep be too short or should it surpuss the acreen
of tho plen position indicator, the axle of the "Sweap am -
Plitudo" po'tentiometer mst be turned to obtain a 3WeUp cor-
Tesponding to the redius of the PPI screen. This axle is aoe

———
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o Get tho mwh ou tha azinmth etabi.nzation unit to positioﬁ‘
'--.j.l'f;“"sehyn-ean" _T?m coumo mmer shoum change agaimt 11:8 poai-

YD) 4;.:{.5*-;54

N

aer
\_ 1 Sl i i e
i -_A-t---‘---nn;"..'.-‘r -_=- B

ceas:l.bla from tha front panel oi the timar and contml un.tt.

, -

- b) .Turn tho"celibration aarking” s'itch to tho posi t150X1- HUMm
~ the "lange in kn" evitch (o tho‘position "200"; from the: cali.- o

bration circle markers find the
which should be between 190 and 210 km,
¢)Sot the "Rengs in km" switch to the position’ "m-so" end turn
. tho "Axpanled scope 10-60" control on the control panel to

length of thé smep lengt.t‘;

its oxtreme position in anti-oclockwiso direction. Sct the "Ca- SO
libration marking” gwitch to the position "2 ko". Shift tha ' ..

next caulibration circle msrker te the beginning of thae sweep
and chock by the 2 km narkera the rango 1indicuted by the aweep
vhich should be from 7 to 9 ka.

e

a)Turn the "Expanded scopa 10-60" control knob clockwise to its

extreme position’and set the "Calibretion merking” switch to
the position "10 km",
libretion markors (55-65 km).
Set the "Detector current~ Power supply check" to the position
"Detector current", By turning the "Receiver tuning" control knob

* the maximun magnitude o:r the datector curpent should bg checkod; -
it should be from 9,4 to 9,9 ma,

Turn tha "R,f. gain" control in clockwise direction to its éx- '

-treme°poeition, in this position the noise { "gress") \1ill be.

observed on the acreen of the monitoring CRT, The brightneas of
the sweep trece on the acreen of the plan position indicator tus

be will also 1ncreaae. By tuz-mng tha shaft of the "Cc."ibration ) .

aaxk ing® potentiometer the standard brightness of the calibra-
tion waikers should be adjusted now to be distinctly noticeabla -

‘on the background of the roisc.

Be sure of the presence of the gourse igarker on the acreen of
the plau pbeition indicator tube;- thio merker chould point -in
the zero direction of the azimuth gealee When necessary the
brightt.ese of the course marker gan be adjuntad by meana ot‘ tha
"Gouraa mark . boightness” potantiometer,. -

Chack. tha' cbrréot, perfortance of the system of aziiuth etabilin-:
s ,_..' sation by aettﬁ.ng tho s itch placed on the- agtmuth atabinzation_

-aatt to ‘poaition “Oompaas“
poen.‘ion end 1nd1m€e the wmpaaa eoume of “the airoraft. -
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Correct tiie sweep ecale according to cam’ '
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Ty e -
tion to "Zero” on the uzinmth ccale of thc plan poait 56)(1 ‘|:|‘U‘Mtor.
Four or five dinutes after having turned on tha "Transmltior
heuting" switch tho "Transmitier high voltaée - aush~button awl.tou
should be pressed and rcloased, .

Ji. the gcreen of ths monitor CRT.a puloe should- nppaar, arr! on the
screen of the plun position indicator a bright apot should be vi-

’

-
.‘u"‘ E N,

~

The wmaynitude of the average current of the magnaotron hos - to, be )
chockod now by a moter situated on the ponel of the timor and con-
trol unit; the respective avitch should be set to position " Mag-~
ietron current”. The current mensured should be 6 to 8 ma in po=
gition "10-60" of the "Ranre in km" switch, arﬂ 10 ma in position )
"109" of the uamo switch,
Set the "Ractifier curront-tisgnetron current” to position " Pacm
tifier current" and moasure the current of the ractificr. Thia
current must not surpaes the 'pmuur mug,mt"on curmet by moro than
% ma. .
ahould tic "ma nutron curmant' mater imdicate no currant at wll,
or ghould. the meosure? current differ coraidorably from th: ubove -
mantioned values the high voltegu of the trancmitter must Yo tup -
ned off immediuntely. The #nmg must bo done 1if the pointar of tho
moeter oscillatus often end nbmptly or if the curreri of 1:0 rac-
tifier considercbly axcecds that of th¢ magnotron. The 'ish voltoe
go is immediatoly switched off by means of the ™Transcitter hoct-
ing" switch, und shatly afterwards this switch should b~ \urncd
on agcin. If tha tronsmitter porformance ie otill inadacustie, tho
wholy equipment must be inapected and ropaired ir nacessary, '

The opuration of the system of continuous gweep ‘delny han to ba

inapocted on the "60 kn" acale. This is done by meens of turning

the "Center exponsion" corirol knob installed o1 tic penel of tho.
computting mechenism unit. Whon turning tho "Bxpanuion of tha
conter in kn" control tnob in clockwiso dirvction to its extrame

S £ T

. .
L - Yy
-.-.l‘;um,AnG—-o—Mnh.

- erweltu

N ]
m..s}.»%;....

S

[}
El

pouition "=2) kn" the pulse of the transmitter ( tho bright cirel.) .

should movo Jrow the baginnirg of the gveep on the scraor ol thn
plon poni+1on irdjcator ORI towgrda the cuntor of tho swocp by at
least 15 km, '

¥hoa turning the “Conter erpansion :L.x‘.m" control kroh to itz ox=,
troma position in anti~-clockvise diroction (i.e. +40 k), furthar
four to-kilomuter oircalar range marars ahould follow tha trane
mitter pulse maiad infco the contar of tho ORT screone

r‘.- R - = ‘. .
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) The 10-15 km sweep ratio hos to bo ndJuated by moans oi wia. .

"Expandod scope 10-60" control knob. The "Center expansion in km"
coniral Lknob has to be edjusted to such position in which the .
tronsmitter pulse markor has tha form of a emall cireld closa - .
ta the beginning of the sweep.’ >

J) Cut off the ontenno rototion wnd turn it towards the targats,

. adjust the antenna tilt angle to 0%,

1) Turn the"receiver tuning" control knob, until reflected signuls ~

are presented on the monitor CRT in-form of stable pips surpose-

ing the level of the noise. Jn the screen of the plan position
indicator CRT the display has a form of biight spots on tha
sweap traca. If mo roflected usignals are presonted, thu maximum
detector current should be ndjusted end thu "Receiver tuning”
control should be turned in cnti-clockwise direction until the
pointer of the meter indicutds a current docraased by 0,1=0,2 ma
from the ma«imum current value. Thon the "Left-Right" push-buts
ton. switch ‘should be pressed until a weak disploy of tha reflec-
ted signsls cruld bo visible on the CRT screen. By moans of the

"Receiver tuning” control knob cnd the cntenna tilt control knob

the moximum emplitude of tho pips on thu screen of the monitor-

ing CRT ( or tho moximum brightness of the reflected signols dige

4 . play on the PPI screen) should be adjuated,

[ )2) Preliminary sltitude tuning of tho klystron is to be inspected

nows This is done by turning the "Receiver tuning" control knsb

in clockwise direction until the moximum amplitude of the reflect’
ed signals is obtained. The indicution of the pointer of the de=
tector current mater should be noticed, The "Rucaiver tuning",
control knob should ba further turnod in clockwise direction une
t11 the pointer of the detactor current meter indicotes wiximwn
of the current. '

The preliminary altitude tunin_ is correctly performed if with

turning the "receiver tuning” control in clockvise direction thr.

8ppearance of the maximum roflected signal on the CKT screen pro=-

Cedes the meximum indication of the detector current meter, Tho

magnitude of the detwctor current, correeponding to the madmum

amplitude of the reflected signsls, should be soine 75-85 % of

the meximum value of the detactor current,

Check the speration range of the "Tima gain" contyol. For this

it is necossary to adjust the Bvaeep range of 4-62 km cnd to

e L e
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turn the "Time guin" control knob in clockwise dirse EO)SJ-‘HHM‘

e¢xtreme position. During this adjustment the indication of the
noise on the screen of tho monitoring CRT within the range from
15 to 20 km irom the transmitter pulso display should be absent,
and afterwards it should continuously increasse. The feflected
signals should be considurably weakensd.. in the vicinity of the-
tranoaitter pulsa dieplay. .
4)Impecf. tha perforuwcnce of the autowstic frequency control by
3 @eans of turning the "Manual-automstic" swicth to position "4uto-
matic". The displey on th: CRT acrecn displuy &8s well as the
magnltude of the dotector current wust not be subatantially chan-
ged. If the indication of the "Detcctor current” meter descrdases
and ths diuplay of the ruflactod signals on the CRT scroens dis-
appeare, the "Time gain control" knob should bu adjustod to ob-
téin a reliable indicction of the moter pointor and an adoeyuat.
¥3 display on both scroens. .
X358t the "Range in ku" switch to position "100" and check tho per-
8 formance oi the circuits of tna step deluy of the beginning of
the swacp., For this the"Sweep delay x 10 km" switch should bo
succevivuly adjusted in'ateps to tll positions up to position
- "2.". The stap sweep deley is correctly adjusted if the range
display is muintained in all positions end the x sweep ia relia=
bli. In position "24" tho brightness of thc aweep is decrvased,
4t tha same timg the irequoncy divivion or 1:13 in tha range
unit iz to be checked, In the 130 km scale the transmi tter pulse
on the laat to-kilowoter marker appears in position "16" of the
"Swoep dolay" swit.h, This pulse will move discontinuously in
steps of 2J km towards ti. beginnong or the swe.p. In the 200
km sweep retio tho tronsmitter pulse merker appears on the 20th
ten-kilometer marker in poeition "6" of tha "Sweep delay" con-
‘ trol :
§36) Inspuct tho operation of the air pump. For this check the "4auto-
‘matlc protuction" switch on the control pahc«l of the cir pump
as well as the 45V "Wavoguide pump supply” s itch ars to bo
turn on. Doing tiiisa, the "Pump” aignclling lamp situated on
the control panel should light up. after one or two winutes the
8ignalling lemp should go out as tho pump is-automaticclly tur-
ned off, Tho pressure-range installed in tha antenna assembly
01 he airoraft ond closed in the pump system should indicate

S
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0 prussure of 1 = 1,2 atm, Tho automatio oper;tion oI50X1-HUM -
should start agnin ( the eignalling lnmp "Pump® lighte up) af =
tor a period of at least 1% minutes ( not bufore this time),
Inapect the perforucnce of .the o,upling unit of the optical o
bomb sight N.OPB~6 sr in the following orders T
a) the sweep ratlo "8km" should bo adjusted and the entenna
rotation wechanism turned an. ¥

b) the svitch on the azimuth stabilization unit should be set .
to ,ositlon "Jpticul bomb aight" (JPB). Vn the soreen of fha.
monitor CRT a transverse mark should appear, placed in the -
idddle of the eweep line and on the azimuth scale & longitue
dinel murk ohould bo visible. Cut off tlie cntenna rotation
systom.

0) adjust the zero L.ngle of aight on the optical bomb sight; .
8lso the daloy introduction lever should bu edjusted to zew
ro level. Turn the opticel bomb sight so that the drift an-
#le on the scale of the course stabilization of the all-5
Gutowctic pllot is zero., Note the position of the swescp tra=
ce which is to be conwidered as zero position ( the supply
of the opticol bomb oight should not be turned on during
this checking).

d) turn the optical bomb aight by 15° from the a° poaition on
tho drift angle in clockwioe dirsction.
The plon position indicator eweep trace should move in anti~ ' °
clockwise direction by an angle of 15° & 9,5°%

@) Deflect tho optlcal boub oight by 15° from 1£4-0° position
in antl~clockvise direction. The dweep truce on the plan po~-

~ sition indicator soreen should deflect in clockwise dirqotion

- by aa angle of 15° 0 5% srou the zaro pisition., Fix the

opticol bomb sight ia the )os:ltion corresponding to the gero
drift angle,

£} Deflact the optical bomb sight by 15° on the drift angls

" 800la in an arbitrary direction and write down tho angle of
tio awesp deflection. M.juat the angle of saight .of the op-
tical bomb aight to 20.5° and introduce a delay of 200/1000
on the delay intruduotion scales wfter this adjustment the .
awaepotraco ahould be further deflacted bw an angle of 8%
- 0,59, .

' Co
L 5

!

|

4
\.

i

' . .
-, . S

~ ; 1 B-E-C-R-E-T

r_

[g . No Foreign Dissem Fl ;

Declassmed in Part Sanitized Copy Approvéa for Release 2013/02/19 CIA-RDP80T00246A069900080001 -8



4 .

Declassified in Part - Sanitized Copy )lﬂ\}pp'roved for Release 2013/02/19 : ClI

IER ] . i

BRL §-E-C-R-E-T
A-RDP80T00246A069900080001-8

T F

-1 - . v

g) set the "Jperation-Calibrution” switoh 'to pasition "Calibrge
tion", By this edjustment the two=kilometer mams.S.c.).Xl.'.t'yM U
be visible on the both CRT screvns. Check the culibration ;
of the coupling unit of the optical bomb sight on the oa=
libration markers, and, if nacessary, adjust additionaly

tho unit ( accoriing to instruction in § 3 of this chapter)s

i

* -ptet Before checking the performence of the coupling unit of the

OIIB~6cp, the opticul boub sight system has to be inspected
end adjusted. During the inspection of the system the gyro-
scope of the sptical sigt must be loaked, and the optica
bomb sight wust not be enurzised, ' .
8) Cut off tho pover supply of the rcdar bomb‘s'ight by turnin'g off
the switchnes in the following sequence: "Transmitter heating",
"power muins 27V-115V" and "Power convertor On-Off", Set all

{ the avitchnes in their respectives initial positions according

-

N ﬂ to instruction given in Toble 1, Cut off the power supply of ‘the

pump und set the "Waveguide pump" autowatic protection switch
"AZ3" to poeition "Off"."

The inspection of the perforuwance of the rudar bomb aight in-
stalled in ather aireraft types is done in the sans order, ox-
cept Item 2 of this parugruph. The power mailna network of the
oircraft 1s to be connected in accordunce with the ciprouit dia-

] grom of tho respective type, ‘
s L Je Inspection and calibration of the coupling unit of the QPV~6sp

airborne bomb sight

|
4s Checking ths position of the longitudinel and twnsversa Moy,

'11) Energige the ruder bomb sight, and af."ter soma 15-20 .uinutos set

the switch on the agimuth stubilig:tion unit pensl to the poai -
. tion "Jptical bomb sight", ‘

2) Set the "Range in ku" svitch to tho position "10-60", the switch

of the monitoring CRI t) the poaition "1", and the "Swaep delay"
awltch to poaition "Zero", ‘The "R,F. gain" control knob should
ba turned in anti-clockwise direction to its extreme: position,

;. 3) The ecunning-seotor evdtches on the control panel »f the saector

scanning unit chould be set to thoir respactive positiona to obe
tain the front .scanning sector of 60% angle, Tha"soctor scanme
Cantinuoua mtatio’n" awitch should be set to position "Sector

ft" Ms e, T St = e e iy
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ssonning" <nd the entenna rotating system should be BL59X.1_ I-'I_‘EJM
sition "Fost", On the acreen of tho plan position indicotor CRY
a longitudinal markor should appeor in tho zero anglo position

. of the azimuth scale. If this morker does not point towards the. -

zoro rofurence of tho scale, four acrews halding the deflection
coil of the PPI tube hava to be partly relepsed, and the c.il
has to bo slowly turned and installed in o position in which

the longitudinal mcrkor points exactly to tho zerv angle of the
azimuth scale.

Turn thu "BExponded acope 10-6J" control knob on the raapaotive
cantrol punel in anti-clockwise directlion to its extrema position -
ond check the position of the transverse moanier which should be
placed in the middlas of the awaep panel within thu limite of

1 km, o

Chuck tho position of the centre line of the front scanning sco-
tor in relation \to the longitudinel merkers The centre line ot
the front scanning suwctor should crincido with tuls markor vita
an odmisuible talerance not exceeding 57 (The measurement is
porformed by lwens 2f the roiating cursor on the filter on tha
PPI tube; the durk soctor of thu screen is not teken in account |
in this measuroment).

Calibration of the range channel of the cousling unit of the

agtical homb sight.

Sot the "Jpero,tion-calibrution“ switch to the praition "Calibrae
tion". In this pisition the twi~kilouweter markere wmust appear
on the screen of the monitoring tube and of the plan prsition
indicutor tube, .

dot the maximum swsep ratis. Tho oangle of aight of tha thioal
bomb sight ahiuld be adjusted ta 70I0e

Switch in the tronsuitter by pressing the "Tranamitter high vols
tage" push-button switch, and set 'the antemna system to fast
8canning in the front sectorn,

By means of the "Altitude: handle of the aptical bomh eight an -
tltitude ar( &-8) kp'ias to be adjusted, whera "a" is tha cone
etant orror in the runge mossurcment. The altitudes at which
the ¢elibration is to be dons os well @s the value of tha con-

.b}:' '-' - * : |ﬁa
i S-E-C-R-E-T ’
. . - . ll‘1_ - e o - - -
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! stsnt orror in the runge muasurement are given in o ti?:ﬁ ';_Ialil\u/la-
nad on the coupling wit >f the osptical bomb aight.

f) Turn the "sero range adjustment" control kmod to adjust the
firet two-kilometer ocircular marker on.the PPI screen noxt to = .

the transimdttor pulse markenr to coincide with the trenavema .

marier, This colncidance is ibtained by shifting the outside

contaur of the tronsvereal marker with' the inaide contour of

the two=kilometer circular marker ( see F.i.é.l)o,

T T

e
|

‘)

8
l

7ig.1. Display on the indicator acreeps with tho ocalibretion
3i the eoupling unit cf the sptical bomb sight:

Upper part: Display on the FPI screen '
Lower purt: Displey on the monitoring ORT screen
Lefts Before coincidenca of the two markers
Rightt After ocaincidcnea of the two mr«kem
1 =the two-kilometor morker
2 ~the trunsverea markeér .

5) Adjust the oltitude of ( 1-8/2) k. amd tho angle of sight of 60°,
 ¥or this the firet two~kilometer cireular zariced following the
transmitter pulse display should coinoldn with the tranaveree
marker, If the coincidunce is nat accurate, the axlo of the
*Ronge stabilizetion odjus tment® potantiometer shiuld be turned

t> Jbtain the necessary coincidance of the transversa marker |
with the firet tw=kilometcr rongs markars The ¢ulibretion ia
t) ba ghecked in the pasition of Heg-a ko, ond =°,

e
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At thu "altitude" control knob of the aptical t‘:r.)mb aigb0X1-HUM .
“§tion (-2} km, und the ongls oi eight to . = 9%, Now tum
“%e "moximum altitude sdjustusnt ™ control knob ty obtain tho
:{;incida nce f .the fifth two-itilometer circulur markar with tha

i iu'p.—,?

G verse aorter.
Mjust the "altitude" contral knob of the sptical bomb eight t)

; . Buition (10-6/2) km, cnd tho sngle of sight cantrol knob t2 &« . !
" “iositian corraupinding t3 on ungloe st 63°, By turning the "M o=

Amnun raenga odjustment” contral knob sbtain the coincidence of
~ohe tronsverse mencor with the tonth' twa-kilomoter eirculor moy

" ch.,-c'i‘;.i.ng is t> be peri>rued at the cltitudes of (2~-2) km
‘ind (19-a) km, -ond .also at (10-o/2) ko with an ungle of sight

£ 63°, If necusscry, tho c:libration should be corrected,
Sheck the colibrution snce mare ot the nltitudes of (2-a) km omd
. .410-u) ki with an engle af aight ot 0°, as well as ot ( 1-a/2)
-‘ m with an angle »f aight of 60°,
If necesuary, supplementory correction ghhuld bo done according
J‘tw inotructions in Items 5,6,7 and 8 of this parograph.
; T c.librcotion i t9 be repsated until the tronsverse markaer .
% “jesincides with tho lst, 5th und 10th two-kilometer circular acr- :

ure ot the nbwe given altitudes and unglea >f sight ( with an
7, . jaccureney 2f 230 m).

:"L‘.a-\.,. 5 o] w35 T 2 Do
B TS e T
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'."'j‘ A Iny ectinl__c_arxd odjustment o the ciuree chonnel in the coupling
- . u.nit af the ospticcl bomb sight,

"gut thy "Jperntis>n-Unlibrotion" ewltch t> the positian "Operctin®
ut >n the cntennc rot. tisn systam, 4djust tho thicnl bomb sight -

¥+ 4ty o position corresponding to the drifit nnglo of 07, The "Dalay”
7-+4entrol knob of tho apticol bomb sight eet t> zoro. Now press tha ,
. " Left-Right” push-button aviteh ond vdjust the ewoop trace t) the t
- f¥ury of the agimuth sccle. The angle a1 sight f the sptical boub
‘,_lsight sliyuld be oet to 797, ‘
‘ Turn the sptical bomb sight in clackwise direction by an nn.sle.
“§5] of 157, Tho awesp on the screen of the p.l.&n preition indicator
ORT should defluct. by an angle of 15° 2 1% in anti-clockwise
direction. Should be obtoined defluction of tho sweep trace ax-
coed tho limite of 15° 2 M 1° tha ecaver of the coupling unit of
the apticol voamb eight should be ranovod ond the shaft of tho

R31 potentiometor has ty be e.dj&stod to ghift the sweup trace:

il.‘_
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the correct position. ( ths potentiometer is installed on the
hosels of the coupling unut of the optic...l bomb sight), Then
>ptical bomb sight should be turned by 30° in anti-clickwise
Jn.ction and the position of the aoweep troce ahould be checked,

'.“ '\he swoep trace should bu placed in o position corresponding to

= 1° 5f the oeimuth scale, If nocesaary, the sweep line con
?L addjusted to the correct position by means of the R)5 potens
tiometer insmlled on tha chaesis 5f the counling unit of “the

1\‘Eaptilcul boub sight. Now the vptical bomb sight hos to bs turned

_.uguin by 30% in clyckwisa dircetion und thu wngla of ths deflec~
jtion i tho swoep trace should bo checked. If nocessary, the ad-

':,"Jmtmunt has t> bu porforned by .acans of the RI1 potentismaetor.
L .. JThe adjustiasnt by meons of the R)5 and RI1 potontiomsters should
o by repeoted untill the sweep trace ia pliced in the ruspoctive

" carrect position, -
§ vow the aceuruncy of tha courec channel transmissisn: of the angla

{of deflaction of the aptiepl bomb sight to the pan position in-

o4 dicator.is to be inspocted. For thia resson the >pticel bomb ..
' § sight hue to by turned in two~degree stops from the zero angle

;- .J t5 20° und further in steps of 5 dugrees ta 307,

.. +{ The error in tha defluction angle trunsmission through the cour-

|
|
|
-

sg channel >f the coupling unit of the apticil bamb sight should
be less than 0,5_" with drift angles up to 10° and less thon 1°
with drift angles from 10° t> 33". Shyuld th: crror in any of
the inspoctod poeitions surpaoss the cduissible uw..gnitude, tha
campensation of tho excessive error may be-obtained by adjusting
the K31 amd R)5 potuntiometers. By this componsctisn odditional
increase of the orror moy tuke place in some Jther pruaitions,
Howover, the coapensation is to be dona in such o way that the
errar ba within the admiseible tolorcnces in all of the pieitions
chackod.

This inspection 4is to be dono in bith directisns of the optical -

] Daab sight, vizs in the clackwise as well es 1n thy enti-glick-

wiag diroection, .
after-the course chonnel is ad.juated, tha 1n1tiol 2ero pasition
of thu couree nhannel has 12 ba checkud 3nco more ( 860 pared).

O — e et
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hipection and edjustment of the’ t;;an_gve;ge stabi1d z00X1- HUMpe3,

2

jt tho drift angle of tho aptical bomb sight to 0°, 4lao the
. .Moy introduction levur of t.ha thical bomb aig,ht has ta be .

é} 1) 2er) position.

{

turning tha angle af sight handle the angla of s€ght hos to
ch-nged from ° t) 79 end the eweop trcce on tho plon positia
n indicatar CRT has t> be checked es to the stebility of its
o sition, If the stuobility 1§ not sufiicient, the pisition >f the.
P o_.weep trace with the angle »f sight >f 179° s to be noted. Now
#he cngle Jf sight of 20° fa tu be adjusted, and by turning tha
: #xle of the "Lero bank adjustment" potentismeter the sweep trace
7 1s t> be set to the piwition in which it wes nyted with the angle
i ’:f sight of 70°, Then the cdjustmint of the zoro bonk shiuld be
“ehockod again and supplementary correctisn shiuld be performed,
1f ncceaaury. The above described odjustment is rupeated untill

o
Lo

% . gthe sweep trace on the screen of the plan pasitisn indicat:r is
%}‘“ " stable within the chunge >f the angle of sight oetween 20’ ard
L 4797,

5 ' *‘~ fTurn t.ho opticol bomb sight in clackvise direction by an angle
aoayf 21 15 ; the swuep trace on the pl.n position indicotor shiuld
Ilfl mwve in anti~-clockwise direction by the seme englo. Now odjust

§ the engle od sight o>f 20,5° and by means of the lover installed
2n the sptical bomb.osight introduce a delay of 200/1000. During
this adjuatment tho sweop truce of the plun pisition indicotor

" { ORT should further turn by an angle of 8° 2 0,5° in anti-clock-
wisa directisn, If the deflactisn angle is greeter >r smoller
thon the above montioned doflectinn, the angle has to bo odjusted
to 8 vy turning the cxle of the "Trumvume atobilizution od=
Jus tmunt" potontiomotar,

Chock the operation af the tronsvorea stabilization channel whia=
la ths jptical bomb aight in anti-clockwise direction as descri-
_bed in It._em Je

Zoro coursa od uatme t of the gsorvomechanism of
tho E&N—M roder bomb sight (Adjustaont of the radar bimb peight)

<) Chock the pisition of the couree marker of the rodar bomb sight
! 1in rofererica to the longitudiml axis of the aircr...ft in tho fol-

lowing wayj
&
@ fj' '8-E-C-R-E-T fh:
. o b ' . . ! 2
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“') Two plumnets shuuld be hung from the checking paints on the -

the oircrat ond the >thor from its 1‘.011.

k ;-) Strotch a cord of 25~30 m lenght along the longitudinal axis
4

2% tha oircraft 89 that o part of this coxd 2f =15 m' 10
placed in the front >t . the airereft nise. g

.fj) adjust the rptical boumb aight in thes zoro drift ongle poei-

tion, .nd sot the deloy intraductisn lever to zuro position.

K ‘-" ) Turn the "angle of sight"™ hondle of tho ospticul bomb sight

and chuck the shifting >i the course mark in tho visor of tho
Jpticol bomb sight with respect to the strotched curd,

Ze) During the chunge of tac ungle of sight from 0° to 70° the

course mark should wove 2long the line )i thu strotched cord,
ar slong o pernllol lino. ‘The maximum admissible vulue of =
divurzency of thoe course mark is 7 = 15 winutes; should it bo
greater, thu Jptical bomb sight has t> be re-adjusted.

'-.’ Cut >a the power supply of thu redar bomb ai@,ht and check t.he
fPrsition of the longitudinal wark as well as tha speratisn of

the course cnd transversal stabilization choannels { soe instruc-
tion in par. 3, 4,C,D,).

4 Install tho corner reflector ot a distunce of 800 to 1200 metors
‘$in iront >f tie eircrift at an angle of 59
§ de »>f the longitudinal axis 9f the eircraft, The niyse of the

- 7% t3 the loft aile

circraft shyuld be slightly clevated ( by an angle of +° -50).
Cover tho side openings of the nccelle in the front strut of

the cireruft,

Turn the vpticul bimb sight in t.he direction of tho corner re: =
flector, During this ‘the gyroscope of the optical bomb aight
must be lockgd, thoe dolay must be zors, amd tho "4ltitude" con-
trol knob .ot bo set t7 1ta uinimum zltitude prsition. ,
Set tix lengthening contral of the spticul bimb eight and turn .
the angle of sight huadle until tho corner roflector wppcare

in the fiold of visilon o. thu optical bomd sight. If the frame
01 the cubin-window obstructs tha sight, the noee of the aire
craft must be alevated by installing 8 juck under the mose log .
of the airoraft under-carriage, ‘
Turn the optical bomb uight so that tho cornor refloctor coin~

cidee with the course mark of the optical bomb aight. The drift

i?.i .. 8-E-C-R-E-T S 1

y—
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“*3ngle on tha aptical bomb aight should ba 5° to 7° 50X1-HUMis
adjusticent. In orthor case move the cornor reflector in another
boad tion. _— -
4 t on the fost=scanning mechanism of tho cntenna eystem in tho
‘front scanning sector ( the ewiich installed on the panel of the °
' zimuth stobilization unit must bo set to position "Optical bomb
i ,Bight‘")- The *Expuanded JCOPG 10-60" -control iy now used to edjust
f; - &ho swoep ratlo of 8~1J km-. The angle of sight on the 0ptd cal
~ ‘bomb sight 1s to be adju.ted to sero.

lan oosition indicator CRT for the display of the roflection
s rom thé corner refluctor. If thds signal is difficult to dis-
stinguish from ths othar " targots", the corner refluctor must
: %)o folded down ( or deflccted. in ezimuth by 9o° ]:60°) and thaxn
.*agein instelled in the position,
- 3By obgerving tho disuppesrance and restoretion of the signel re-
¥locted from the corner reflcctor its position on the PPI screen

T TRE
£

T

B

o !
9

S

T %
o

gchacking the driit anglu of the opticol bomb sight should be tho
Eame oo the .angle sdjusted uccording to Item 7 of this paragraph,.
" #f the inltial zero adjuatment of the course channol 1s correct, |
Atho sisplay of the corner roflector signal must be placed on the
. flongltudinal mirker. If this is not a0, the following measures
;ffi'”;:must be takent
E’f 46) Take off the rudome of the - redar bomb sight antenna, .
; ."4b) looson the four 6 Crows holding the oval cover in the back part
IE . of the azimuth .differentiating syatem end take off the cover.
b c) Loosan alightly the thres scrows holding tho pressing ring of
the R 1707 potentiowcter of the optical bomb aight.
Turn the cose of tho R 1701 potontiomcter until the display
of the signol from the cornor reflector is placed exactly on
" the lonzitudinal marker; tha transveree mrker should divide
thoe display of the cornar reflector signal ofi the scroen of
the plan position indicator CRT into tw oqual parts.
After this cdjustuent the indication on the calibroted gear-
drive o tho azimuth differontie-ting syatem should be written
down with en accurancy of'.-"'- 9,a5° to facilitato futuro edjuat~
. ment after roplacement of tha optical bomb sight or its coupl-
ing unit without theo neceaaity of application of the corner
. reflector with tho tdjUstmont of the radap bomb eights

T

,
T
L
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L lght.en the screws of the R 1701 poc.entiomater and reS,Q.)éluHHM i
L. gpck cover of the azimuth differentiating gystem.

3 /f tne difference angle between the display of the corner ro-

L“‘ iglczm‘f,or uignal and the longitudinal warker io not greater than-
“.,.°-- 5° , tho adjustmcnt may be done-by meens of the coures po-
“Yontiometer installed in the front part of the optical bomb .
| i_ht; the corroction chould be done in the following ways '
%) Removc the five bolts holding the cover of the couree po=-
{  tentiometer and romove the covors '
,b) Remove the four acrows festening the 114 of the regulation
elemant of the course potontiometer to the caver and remove

K the 1id. ,
' Jc) Loosen partly t.ha four acrews holding t.ha rotating mecha:uam '
- ot the course potcntiometer,
“da) feplace tho cover of the course potentiomoter and tighten
it by means of two ‘screws.
I ) Adjust the control knob of the course pote.ntiometur to ob-
; “toin the coincidence of the diuplay of the corner reflector

Ty signal with the Jongitudinal marker on the PPI screen.
?';'5: 4 T) ferovo the cover oi the course potentiometor, tighten the
. gcruws ond reploce tho cover and the 1id.

4) Cut ofi tho antonna rotation systom-,

' i-) Adjust the op'tical bomb sight to o position corresponding to
Y. zero drift angle.

i 9) Pross the "Loft-Right" push-button switch ond adjust tho sweep
trace on the plan position indic.tor to zero of the azimuth
scule ( in coincidonce with the longitudinaol marker). Tho 41 -
rection of thu maximum radiation of the radar bomb sight antenna

. 4 now coincides with the longitudinal uxis of the alrcraft,
: ,' 4). S¢t the swicth on tho azimuth stabilization unit to poaition
"Selsyn gero". The swoep trace on the plan position indicator
scraen must stay in the azimuth zero. thould the sweuvp line
deflect ofter the switch it sat from "Jptical bomb aight” to
"Selsyn zero" position, tho following muasures wust be tukon:
a) loosen partly the scrow holding the cdjustamant asactor of
. the zero solsyn (" 2Zoro adjustuent"). :
b} Turn the sactor of tho zaro salsyn until the sweep line on
the FPI soreon points to the gero of tho azlisuth scalas
0) Tig.hten the adJust.mont sector of the gero solayn. -

5 : ¥
[ _ S-E-C-R-E-’I‘ _ rgi
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1t on ithe antenna rotation system end check the posiS0X1- HUIVI
e course marker of the redar bomb sight which should point

S 1 the zero direction of tha azimuth scale. If the course mar-
b 5r is shifted to the left or right aside of the gzero azimuth ,
;:Ls- e cam of the miniature switch of the course marker, installed
n the buse of the antenna gesar-drive should be adjusted in

i uch & way that the course marker points in the direction of

" he zero on the azimuth scale.

: ut off the power-supply of the radar bomb aight.

1

“-f__]_‘._n_ggection of the performcnce of the airborne PSBN~M redar

{ bomb sipght by meens of the chocking resonstor typa 59 I,

2
he checking resonutor serves tor evaluction of the performance
5}9 r,fv circuits of the r dar bomb sight ocnd for dete rmination ’
‘he operation frequency of the lransmitter m.gnetron.
The inspection is done in the following ordort
{nutall the checking resonutor on its stend,
' ;Insert the wavogulde twist joint botween tho waveguide input of
the checking resonator and the horn antenna from tho 50I equip-
hqnt.
dnotall the checking resonator at a distence of approxdmately
4 to 5 m from the untenna of the radar bomb aight to the left
or right si.e of thu eircraft ( the rcdome of the 1adar antonna
need not ba romoved). Direet the horn antenna of the 501 instrue
sent towards the radome of the radar antenna. .
Sct all controls of the radar bomb sight to their reepectiva
initial positions ( See.Table 1l.). -
Cut on thc power-supply of the rador bomb aight aa doacribed in
) 1, Items 4 and 5.
Sat the "R.f. goin" control knob to its extremc right poait.ion,'
and turn the "ixpanded scope 10-60" control knob in anti-clock-
wise dirvetion to its axtreme position. The "Exponsion of the
cunter” control knobdb on the'computing mechanisw unit set appro=- I
xmately to 0%, .
sot tho "Sector scanning= Continuous rotation" swltch on the I
control panel of the sactor scanning to position "Sactor scanndng® “

end cut on tho antopna rotation eystem, The "Slow-Fast" switon
on the timer and contiol unit aet to position "knst",

¢ | '1. 8-E-C-R-E-T P
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¢ ,':“Bj peans of the seator svitches on the sector acenning panel . : ‘ﬁ
) i"m,-‘t.h»a 600 sector acanning has to be cdjusted so that the aoannlng ,.E
it redar entenna rodlutes ite signals towards the horn cntenna EOCIE
| of the 501 checking resonator (" to be observed on the PPI e [
U screen). ' -
"$ Cut on tho high voltage of the transmitters - - N
) furn the"attenuator” control knob on tho %01 instrument in ~ .,
4 cnti-clockwise direction to its extreme positicn-ond alowly
turn the "Tuning"” control kmob on the 501 imstruuent within
the 1imite of 9 to 12 and 25 to 28 groat divisiona on the
right socle of the wavelength-meter of tho 501 resonctor. The
checking rssonator is to be tunod so long untill the pointer
of the microamperemcter on the panel of the 501 resonator
% otorts swinging from zero towards hipher curront indicotions
S8 - ( this swinging of the pointer of the checking resonctor ia
caused by the scanning of tha antenno).’
) Switch off the antenna rotation system, et tho "Datector cur~
rent- power-supply check" switch to :the position " Dotector
current"~. Turn the "Receiver taning" control knob until the
detector current mater indicates a value correaponding to the
waxiaum caplitude of the roflacted signuls ( eaa. § 2, Items
31 and 32). Set tho "Monual-automatic" swikch on the timer
and control unit panel to position "Autowatio”.
Prese the “"Left-Right" push button awitch of the antanna ro-
tation control and turn the untenne systom to obtain the me-
ximum deflection of the pointer of the miocroocmpermeter on the
501 resonator. It at this wment the pulse of the checking
" resonator is presentod on tho monitoring und tho plnm position
" indicctor scraen, the ontenna shiuld be turned till the mo-
ximum width of the pulse of the checking resonator ia obtained.
5lightly turn the "Tuning" control knob on ths ciiecking re-
gonator panel and tune the instrument to the frequoncy of the
tronsad tter magnatron ( maxiaum dofleotion of tho pointer of
" the 501 microamperemeter), : :
By turning the diraction hondles of the’ reaomtor stand ( laft-
right and uprdown), the maximum mioroamporemeter indication -
ia tu bo obtaind, ' S

+
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Turn tha "Receiver-tuning" control on the timer ond control )

unit panol to abtein the maximum width of tho pulse of the
checking resonator { sec Fige2).

AC

~ Yig.e Display of the checking resonutor pulse on the screens
a) - The wodtosing CRT
L) - the plan position indicotor CRT

furn the antenna right und left, oe well as up and down, and
repcat the position adjuwstment and the tunin;, of the checking
renon.tor. Also the receiver of the ruder bomb sight has to be
tunud to obtain the aeximum width of the checking resonator
pulse both on the monitoring CRT ( Fig.2a) and on the plan po-
3itlon indicutor CRT ( Fig.?b),

Turn the "Attenuator” control of the 501 resomator in clockwi-
g¢ alrection till its outrenc position., 4 slight increscse of
the width of the checking resonator pulse is obitoinéd.

Turn the "Range" control knob on tho panel of tho computting
mechonism unit to bring the measurement pulse display to coin-
cide with the end of tho pulse the checking resonntor (Fige.e) .
Thy width of the checking resonator pulse ( ringing time)
should be 4 to 5 km, If the ringing timo is considerobly shor-
ter a8 compared with the gbove given, the tuning of the r.f,
circuita of the receiver is to be inapected ( See Chapter II,
¢ 3), a8 woll as the magnitude of the average current of tha
transmitter mognetron. If nocessary, the respective circuit
shyuld be adjusteds If no a.tisfactory results are obtained |
ba alignment of the r.f. circuits of the receiver, the receiver
sensitivity has to be inapected ( see Chapter 1V, §26). also
tae average- power of the transmitter should he checked und the
' reapective unita should be adjuated and repp‘imd.

r- N - - - - ' ——
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¥ .ead the indications of the scules of tho checking rosonutor
. ¢ right scnle~integral numbers, left scale~fraotions), The mog~
}5 " detron frequency moy be abtained from the charts witsh on the
Poo- ,govar ’f the resonator or in its instruction book,
19) Qut off tho pawer-supply of the radar,

a2 m—

.o
:

M

‘ o
j 5{’“ tEn 11
Bg acment of tubea, tuning und alignment a>f the Re¥. circuits --of

th -
’{ a_IICb H-M eyuipment,

;?u r.plecanant of tubes, with tha exception of the spucial r.f,
tulr$ types, is siuwple ¢nd convenient and does not differ from the
rap;{;pud‘nent of tubes in current rcdio equipment.

. riplacement of tubes which ne.d t> be selected due to graot
aigy erences in tae parameters of the respuctive tube types ( for
exc,ﬂ,plu the tubes in the intoruediuts frequency zmnilifier >f the ra-
cei?er «nd some tubes in the roange unit ond the PPI) ie to be per-
f.)xi}ed frain epucial spera parts reserve), Such tubes must be repla -
cad by tubes, ap.ciolly selucted in the s.ctory and marked with the

.lﬂ"“.) number3 28 tho tubes being ruplaced. If such special tubes ore
mt. ‘ot disposcl, convenient tubes have to be selected. The tube is
cmdi*l :red a3 suitible if the circuit in which the raplacement took
plaée, tulfils the requirement of the tochnical conditiona after bo-
1qg tuncd by mouns of the respective controls. The alignmant methods
am‘d\.acribed in Chapter IV " Instruction of the rodar bomb sight
PC“'J-? according to technicul eanditions.”

-;'h\_ replacumant of the rof. tubes ( the mugnetron, «lyatron, an-
tegho T-R tube) und the detoctor is different from some points of
'vigy, «nd after the raplacement of any af those tubes & supplemento=

tuning of the rof. circuita of thse radar bamb eight aquipment is

AN
.v”J

¢ perfarmed,
jq _suplacement of speeial r.f, tubes

pu..ial ™fs tubes are instolled in tha 1oumr part of the troang =
lltﬁtur ( ses Figs3d)s For their replccement the transmitter cover muat
b Femoveds The -replacauwnt of the tubes must be done with discon-
od Pawer-supply of tihe equipment { this eancorns aapecially the
atron tube),

. h!i' 8-E-C-R-E-T 0l
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{Figs3. Tronseitter with cover removed:
> 1 - cover of the T-R tubs, type RA-6 ( L 1108)

: 2 - tignet, type MP=-1101"" ~
" 3=  uxhoust-fon mouth -
' 4 - Mag,netron, type MI=53 ( L 1107),5 - Magnetron
- halding wcrew, 6 - acrew halding the mognetron joint,
- 3 7 = klyatron ehield, 8 = cdjusting acrew of the mo=
chunicel tuning of tha klyotron tube, 9 « klystron tube
type X 19 (L 111)) 10 -~ cover of ths ¢clystron shielq,
11 =~ detector holder, 12 - key for tuning of the kly-
stron tube, 13 - key for clignment of the T-R tube,
14 -« locking screw o f the detector halder, 15 - ad-
K Justing sorew of the RR 11 T-R tube, 16 - loacking
| ) screw of the RR=-11 T-R tube, 17 = T-R tub2,; typa RR=11 °
o ( L1139), 18 = 114 of the trigger elavtrode of the

q - TR tube, 19 = fitting of the b 1101 ewitch, 20 = re-
3 aiet or, typa P 1118. '
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’.".i:-i_f Replacement of the MIT-53 wagnetron,

V]
.

50X1-HUM

e

{ ‘1,":-? The mugnetmn roplacement 1s done in cases of poor perfarmance
n:f this tubas Faulty function of the m.gnetrdn 1s indicated by the
z?ollowing effectal

; !{)) aftor the transmitter ie cut on the "lugnetron current” meter

P fndicution ie zers, and the rectifier current hes a emall value,

H- i)) Tastability or sharp increesa 3f the imugnatron current,

52.“ ) wognetron ® Sparking® indic.ted by the vibration of the pointer
nn tae ucule of the "Mugnatron current" ueter; ufter tue wignetron
bur“.nt is decrensed, the "Sparking" zoes on.

@) Ducrucee of the aver..e powar o1 the trunsaitter with normal
ﬁulue of tha mignetron current,

i*l o t ei The ubove dewcriebed offects need not be caused exclusi.-
F 0 ? ly by 1incdequate performance of the maznetron; they could also
ppp..ar be results »f fuults in sowe transmitter circuits. Thus for
{1 ,ax wple the absence of the mognetron current with a amall recti-
] ifier current { of the order of 1 to 5 ma) way be c.used by a fai =
/ﬁ“ ‘ ";Uro in the nagnetron heatin, trawfsmer, 4 sharp increasa of the
L "mognetron current may bs c.used by foilure of the 8 1118 conden~
: Te, aer or the GMI-83 tubes. The rozson of the dzcrease in tiverage
i itr qunitter power may be found in the de-magnetization of the mag-
;‘"'. 'n\,tmn permanent magnet, etc,
The mognetron tube is replaced in the 21lowing wuys
‘1) fomove the exhuust-fon mouth {( Itum 3 in kig.3, ); loosun two
. L_‘_‘-""’ 8crews holding the liucking yoke oi the fan motor,
o 2) femove the four wcrews alding the mugnet (2), und rumove the
'4 wagnate .
;. "’3) By muana of o apecial steel plug remive the upper two scrows
(6) and Yoosen tha lawer tw) screws holding the waveguide out =
R put flange >f the wagnatrvn; disconncct th\, a:gnetron from ito
.Y Waveguida,
- “u 2 L et No steel or iron sbjects may be plaoced in the vicitiity
" 0f ths MP-11J1 ucgnet ( pliers, verew=irivers, keys etc)
;-h a8 this would de-m:gnetize the magnete
ii4) demove the six sorewe (5) locking tha megnotron flange (4) and
'—3’ pTEL ourefully the mognetron tuba.

— e —
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Install carefully a new mugnetmn tube end be éurs, that the bae
:8a hoating pins of the magnatron touch Teliably tha contaots of

#asten the wuznatron and its wavaguide flanga, Replace the ‘magw
.net and the exhoust fan mouths Tighten tho acrews holding the

sAfter the replacem¢nt of the mégnetron the current of the mog-
he perfarmunce of the transe

{8y ne.ns of the checking reaonator tune the refe circuits sf the
e radar vecedver ( gge §3 of this chopter)s The magnetron frequen=

o ‘F:'aulty iunction of ths «lyetron tube is iniic.ted by the follo-
ATng ofloctss clnsiderable decresy: Ji the arise in the monitoring

Declassified in Part - Sanitized Copy Approved for Release 2013/02/19
: e :I - - e == - PR ‘;;.::__..‘
;o Zoamn A
- ‘ - 28 -
f' the raceptucle,
-
;
| f ‘purts aentioned,
' '
Lo uitron should e chacited, and algo t
! sr E;‘rn.ittur unit should be inspected ( 860 § 2 of this chapter),
1 |
i ey should be measured,
i.- .
7 ploconent of the Elvstron, £/pe K19 ( L 1110 "Scanming).
'
L
{"be diaplay end indie. tion of gero current 2. the scale of the
SSdetector current mutpe in all prasitions of the "Receiver tuning”

.-.".c."i,rntml knob. Hatice should be tuken of

T e e

O ment of the klystron,

4 Ypen tha pasition fixing key of the
( scrow on this key in éntisclock-vige

stron, together with it hi1der,

ardep, :

D T T oy
K - ' .
—

z\‘l'r
/-‘ e

L &

/19
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the fict that the foulty

" nction of the detector is indic: ted by cffects 3imilar t) thoge
£} the £oilure of the klystron. In eddition, the feulty perfsrmun-
(J Ji the klystron nmdy be caused by a defect in tha PIwer-supply

{areuit of the klystron. Hence tho performence of the detector and
("_le Pover-supply circuits should be tested previous to the repla-

.~ 1 Thy klystran replacement is done ia the following 8aqyuances!

; Reusrve thg 1id .rom the klystron repellgp electrode,

klyatron by turning the
direoctisn,

Lossen the holdup of the klystron and carofully remo_\fe the. kly_

{
*7) By meana of a screw-driver teke out the spring ring of the kly-
. } stron-h>lder and then remove tho klystron from ity holdep,
. 19 Install apgthep klystron tube into tho holler, in the following

: CIA-R D P80T00246A069900080001-8

)
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3) Insert two or threo &d.fuatment rings into the kiySoXIHUM
["f’ ' der.
4 b) Install the klystron end two insulation semi-rings into the -
i‘# ‘ j holdar,
;“\ ‘e) Lock the klyetron in its hoider by moans of the spring ring.

SR Install carefully tho klystron with its halder into the respeoc~
" tive roceptucle,

o lehtan lovsely thy klyatron holder nut.

., §. .kiign the r.f. circults of the roceiver ( see §3 of this chap « -
A jter) .nd afterwards tighten completely the klystron holder and
| L\'_":-;.“.;instull the klystron shield in ite place.

- *f"blacement of the T-R tube typa RR=-11 (L 1109).

s‘Fout‘y perforuwance of the 'I'-R tuba is manifeated by failure of

.?3, 9 detoctor after the tronsmitter is switched on or by decreese
.\,-." ‘rthe receiver sencsitivity, (
" ‘% The T=-R tube replacement should bu dane in the following ordor:

g? Reiwsve tno 1id (18) from the trigger electrode of the RR-11
-l ; 1% T-R tuba (17).
oy . .{‘ﬁv By wmeons of the plugliosen thu two upper screws (16) md romve
!";"‘f’- "/ the two lower ones md tako out the T-R tube,

9} Instcll a new TR tube and tighton the scrows.

() 4lign the T-R tube ns described in § 3 of this chapter,

-
—

R Loty

':'F‘;mg- lacement of the T-R tube, typo RR~6 ( L 11031

% Faulty performance of this tube is mnifuatad by &« strong do=
-:-,\ peasa of tha pawer output o. tha tromoaitier with o correctly ope-
¥ ipting mugnetron, modulutor eto,

1 The replecement should be donc in the fallowing esuquincet

) Vpen the shield (1) of tha T-R box, :
) temave the right lacking nut and, whils H21ding the lower part
)

-‘.,r-_ 31 the T=R box, romove the left locking nut,

The F~R tube should ba takon out sioultonesusly vith the lywer
part of the T=R box. . '

i
! ; ';) inetoll o now T=R tube,

]
TE

[

A . } S-E-C-R-E-T
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feplecemont of the detector, type DKe 2.

#:ulty performance of the detector is monifested ty zuro ind!oceé /
tion o1 the."Detector current” meter ond tho deorcees of nolee loe |
vel on 'the screen of the monitoring CRT. ,

,; s perforaznce of the detectir may ba checked by mpans of the
. fwpere-valt-ohn=mater, type TT-1, or the detootyr tasting inatrue-

men , type IKD=1., In this testing the resistance of the detaotor

is Lcusured with successive pirsitive and nagei.ivq’v:ltagee to ite
v onds, If the resistance is large with one polariiy, ond small with °

the >ther, the detuotor is in srder. This meegurement may be ddne
. on & detector inatalled in its holder ( the detector holder must
be token out from tha mixer cell, previous to weaaurewgnt), JIne
of the conductors from the measuring instrumsnt is connected to
the detector holder, while the other touches the protruding pin
0of the detector;

The replacement is done in the following order:

1) Loosen partly the locking ascrew (14) and remove the detector
holder (1l1) from the mixer cell.

C ) Loosen the screw on the detector hilder. The detector should
1ow fall freely out of its hrlder. If the detector is held in-
side the holder, it should ba extracted by means of o Pincette.

3) Insert a new detector into the detector h,lder,

4) lighten the screw and install the detector holder into the

. mixer cell,

5) idjust the depth >r the inseried detector according to the in-

' dicstion of the "Detector current” meter, and re~ed juat the tu-
ning of the r.f. circuits of the receiver ( see $3 of this chap-
ter). Then tighten the locking ocrew.

¢
' li <_hlignment and checking of the transmitter periormance,

{
2 Under oparational conditions, the adjustment of the transmittep
1:, restricted to the control of the required value of the maénet-
“¥on current, The adjustment of the magnetron current ia done aftep
_.feplacement of t.h_e megnetron, aefter replacement or iwa-magnatization
~9f the magnetron perzanent mugnet, and somatimes after tha reple-

ementf_o.f the tubea in the mof\latoa‘(ﬁw-a)) or in the driver
: s ‘ .

50X1-HUM

'
A

fx S-E-C-R-E-T R
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e N eddition, ths adjustment is sometimes advisable with a
Tooer’ Jvaluo of de-magnetization of the pammanent wagnet, however,

£, sliould take place only under such circumstances where the in-
duc:tion in the magnet gap 1s not under a ceriein admissible value.
The mcenurenent of tne inducation 1n‘hhe gap of the wagnet ia done
-by Reuns of the magnetic-induction weter, type GwiJ-l. The inducation
ahould be 4,70 to 4,900 gauas.

_A__._;f A\istment of the magnetron current.
', %he uwagnetron current is adjusted in the following way:
8) In oteps~ by changing the position of the P 1101 switch (Item
* '39 in ¥ig.3). This switch has four positions: in poasition No.l
- the miniwum curren. is obtoined, in position No.3 tho maximum ,
and in position No.4 the cufrent is turned off.,
bf gontinuously- by means of the R 1118 resistor (Item 20 in F}g 3,
'I‘hu axle of . thie rusistor is accesaible from the front panu.l
.91 the tremsmitter ("Magnotron current controi®),
The adjustment is done in position "100" of the "Renge in km"
switch the sagnetron current value should be 1J ma.
3) If a new magnetron 1is repiacad, the adjustment should bagin with
‘8muall current values, henco the ruspoctive awitch is to b2 set
sto position "1" previous to the beginning of tho adjustment, and
‘t..c knob of the R 1118 resiotor should be turned in anti-clock-
‘wi 34 direction to its oxtrcms position. After soverul minutes
{the axle of the R 1118 resistor should be turned to increase the
current value to 1J ma. If the required wew. "t velue cunnot be
sobtuined by edjusting the R-1118 potentio tho' transmitter
a;muld be cut off, the reapoctive svitch Bm oot to its
nuxt pooition and furthor adjustment should be done by weans of
' the R 1118 resistor,
; Thu adjuotment shauld be dpna with a poworsupply voltage of exacte
ly 115 V.,
). The curront of thw magnatron should then be checkod in othor re-
4imus of operution. The magnetron current in the position "10-60"
4 °f tae "renge" svitoch should he 6-8 ma. In position "Beacon® of
¥ the “Beacon~Scanning” switch the magnstron ourrent chould be
&ppmximatéﬁ 10 ma.

i LSO c»&.p.....-»-::b_... - ng;,,.._,,,

Y
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. ‘;-‘11 in any of the operation rugimes tho pointar of the "Magnetren

'1':-‘cun-ent" mater vibrates { magnetron s:parki'ng) at the above given
surrent velues, the curreﬂt i:;hould bo ducreagsed to such a value at ~
wiich the wognetron operation is not disturbed by opariing.

"Under such conditions ( viz with current decreased) the magne=
. tron .ould operste for 10- 15 minudes. after thet time the maelh
'.tmn cur.unt nhould ba agaein increesed to the normal value. If i

gnr Lron sporking appeers again, the magnotron should be replac

g; Checicing: of the transmitter performance.
CA):Th. .gnetrun curvent should bs measured with the power-supply
""Eg;valtgagr- of 115 V and with the "Mugnetron current-Rectifier cup
- *rn,nt" switch in positisn "dagnetron current”. The weznetron cur-
Ty ,:ru..t uh>uld bes
,.,fa) JJ ma in the position "Scanning"of the "Beacon-Gcanning®

suwitch, on d ian the pusition "10" of tha “"aango in km"

P A

. awitch. ‘
s " b) 6-8 ma in position "ocanning” of the "Beacon-oc.nning" switch
. g cnd in position "10-60" of the "lunge in km" switch,

% €) 9-12 ma in svsition "Boacon” of the "Buacon~Scunning” switch.
‘."- ol increase oi lhe magnetron cur:iant us campared with “i‘.he above
',-': &iven current megnitudes is a wark of faulty performunce of the .
! : Lpenoaitter ( ®uv-mopnetization of the perwenent Augnet, failure
=w 0f the mignetron, ctc.).

::'3‘,.'- The decrsese in the a:gnetron current may bo ccused by faults

v 1a the G I-3) end GU-c9 tubes.

' Incroused current vulues with individual types 91 Jperation may
[ be csused by faulty fuuction of the sh.ping circuits in the dpie
ver and the GUMI-8) and GU~29 tubes,

Cuoutint The replacement of the GuI-83 and QU=-29 tubes in the mo-
duletor and driver, redpoctivily,. must be done with ths discon-
nocted power-supply of the whole equipuont. The seme is valid
for the rop.lccment of the recfifior tubes V1-0,02/20.

Set the "Mugnetron current-Roctifier current” switch to position
"Rectifier current” apd chock the rectifier curront augnitude
in 0ll types of operation of the equipment in the samo way as
deacribed abova with the aagnetron current weasurements.

C o i.'-- - emommr
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The Tectifier current ouy not surpass the previsusly messured

"" "eurrent values of the magnetron by-morg than 5 ma,

'If the rectifier curront excosds the above given value, the
{ GMI-83 tube must be replaeced.

. .: v% This kind of foilure sometimes <«ppears progressively, not ab- {:;
&'E{‘ rmptly, -ufter‘soma time of unintorrupted tronsmittor operation. ;
‘ E‘{ The reetificr current progressively incroases with time, while ’
J%on the other hand the magnotron cuprent rather dacreases, Thus !

H ' ”&' af ter some 20-30 minutes the rectifier current may excaeed the
i mugnetron current by 2-2,5 times. g

-

ﬁ Pulse dlasplay should appeer on the scresn { with the "10-60"
\‘a' renga the "Expansion of the center” control should be civsa to
<% its "0 kn" position).,
o

| ‘;,5 with correct performance of the circuit the modulator pulsc
‘i whould not  croes the sweap trace ( see Fig.34 a, Chap,IV, §29

. ' . 3). set the monitorin: tube svitech to position "2". Thu wodulator

E o S

[

g dtom 8). i
¢« 1i that part of the swaap trace which crosses the modulztor, pul- ‘
(\-. . .7 sc 1s presented 5. the screen ( see Fig.34b), the production

. of pulses in the transmitter ia irregulur,
' Tuis failupe mey bo caused by small voltage of tha pulse which
s iires the transmitter ( follure of the L 403 (6NS8S) tube in
... the ranga unit, or of the L 1101 (QU=-29), ,L 1102 and L 1103
2 (VI=0,02/20) tubes in the driver). 4lso o spark-ovor in tho
 GMI-B83 tubes in the modulator unit may be the couse o froulty
. oparation.

N e e

- ————— B

Ay

L} . Hecelver tuning.

j In ficld operation, the r.f. circuits of the raceivor, the time
. @in ( antieclutter) control and the sutomutic frequency control
[.#h>uld be aligned, The ald gnment of the intermediate frequency am-
i-“plifier and video wmplifior is done in repeir shops.

" Tho clignment of the ref. circuits of the receiver 13 done after
¥ Taplucemwent of the wognetron, klyatron, detector op T-R tubes
4! typa RE=11), and if the sensitivity of the receiver is insuffi-
li-oient in gpite of good parformince of the intennodiate frequoncy

; :'_'_a@m_video frequency amplifiers,

" e
S-E-C-R-E-T
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'—r "I
I‘a tuning should bo dono Dy weans of the checking resonator

'_( mpnz-nt cavity wava-meter); hgwever, if necessary, roflected

‘ aignﬂls way bs used for the odjustuwent,

" The alignment wsthod used is the following!

1) Hgnove the cover from the transmitter. - |
2) Inat‘,ll the checlting resonstor type 53 I at a diatanca of 4 tc.
5 ‘meters from the entonna of the radar bomb aight and attach to
- :l,t. thic horn antenne of the 50 I accesso\ry equipment by meana of
" the vaveguide joint.
N o4 ¢:If the recciver is boing aligned in the repoir shop, the ra-
. dar vomb sight antenna need not bu connected to the trans-
mitter, as the horn ontenna from the 31 IM, 34 IM, 43 I or
.t  other instruments may be used insteed. The horn entenna

""%  should be connected to the waveguide output of the tr

mitter,

3. Turn tho horn ontenna of the 501 equipment towsrde the radar bomb
. 8ipght antenna,

. ‘ 4)’.'$et 311 the svitechow on the tested r:dor equipment to

C i;apective initisl position { see Tcble 1l)and cut on the po
) ' 'f‘u:uppl\y of thu cquipment tested. The "Power miins 27V-115V" ewitch

', and the "Trinsmitter he.ting” switch should be set to position

. "0on",
5) LSct the "Calibr.tion morking" switch on the timer ond control
t ‘unit prnel to position "OLf". The "R.f.g:in" control knob turn
4n clockwlse dircction to,ite extreme position. The "Expansion

o "30-60" control knob turn in onti-clockwise dirsction to its ex.~

. tn.me position ( the "Ronge in km" svitch ahould be sat to po~

fpltlon "1~=6J") .

. : ) Murn on the tronumittor high-voltage supply; by meuns of the
?'Tuning control knoh of the 50I instrupent within the limits of
{s to 11 and 25 to 28 great scale diwvisions, the muxiwum indicoe
1‘uon of the microamperemeter on the front ponel of the.50I in~
#strunsnt shauld be obtained.

W ﬂThe attenuator corntrol of the S0I instrument should be turned in
+4j nti-clockwise direction to its extreme position ( i.0. to mini-
% pum attenuotion).

7) By turning the antenna of the testad equipmunt and the horn an -

*~‘-f tonna of the 501 instrument the m.,.xmum indication of the pointor

P
':

‘l‘

-
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“f the microampuremecter of the 501 instrument should be obteined,

8_).'1‘."}et tho "Detector chrrent~Power supply check" to position "De~

",sector current" ond turn the "Roceiving tuning" control knob from
. gne extrame pogition to the opposite to find, from the pointer
'of tho meter, the value of the detector current; the current
-ghould be within the limits of 0,4 and 9,9 nma,

9) Adjust the optiium position of the detector, Loosen the locking

* ecrew of tho detgctor holdor ( Item 14 in Fig.3) and slowly pull
in or out the detector until the maximum currant is obtoined,
.laft“"r this the locking ecrow should be tightened, If the deteoc-
-tor current is smaller than J,4 ma, the coupling between the
‘,_kl,ystron ond the mixer cuvity should be tightened. To increase
-;_tnia coupling remove the shield ( Item 7 in Fig.,3) off the klygt=
.¥on and turn the yo..e of the'klyatron holder in clockwise direo~

',ition. If the detector current exceeds the value of J.,9 ma, tho

N

'Yoka of the klystron holder should be turned in the opposite di-
Fection, viz. in anti-clockwise direction, The datector current

_-;obtained is usually from 0,6 to 3,7 wa, Thon the shield is to«be
",:returnud to its position.

q t et The body of the klystron is .t a potential of 300 vV, and

thue the adjustiment is to be porformed cerafully,

H
‘-

1°’. ‘Shift off tha cover ( Item 10 in Fig.,3) on the klystron shield
-, ond put the key ( Item 12 in Fig.3) into tho screw of the meche-

‘nical tuning of the klystron (8).

. Turn alowly the key ( unly in 99° 8teps) in clockwisa dircction,

+.

-ond simultoneously turn the "Receiver tuning” control on the pa-
nel of the timer and contrel unit through oll its tuning range

-~ L]
'. until the signal of the chacking resonator is presented on the
‘écreen of the monitoring CRT ( Fig.4a).
{If the screw of the mechanical tuning of the klyat:bn is turned

¢
|

3 to ite extremo position and the slgnal diaploy ia still absent,

the key should be turned in onti-clockwise diruction to the ap=-
pearance of the aignal display.

During the alignuunt of the receiver the tuning of the checking

§ Tusonator siould be re-adjusted each 5e1) minutes ( by means of

tue mexioum indicution of the nicroamperemeter installed on the

3 front ponel of the 50I instrument).

§-E-C-R-E-T .
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l ;‘:' , No Foreign Dissem i !

¥ i

- Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8



Declassified in Part - Sanitized Copy

F

jil)

. i e
PPN [ B SN | -

]

|L£!i-._: o .‘ '-_.-‘-n-m-m‘
App'roved for Releqasn:a 501 3/02/19 : CIA-RDP80T00246A069900080001-8

P ] = e L

+

Yy

o figura 4 - Disploy of the aignal of the checking resonator on

the screen of the monitoring CRT during the tuning

of ‘the receiver,

a) pulse of the checking resonator prior to perfact
slignment of the recelver,

b) the pulse of the checking resonntor after thg ro-
caiver 1g correctly tuned,

Check the correct adjustment of the klystron and, at the so~

ma time, besure that the klystron is not tuned t» the imnge-

channel ( with the correctly tuned klystron the klystron-fro-

Quency should be lower than the magnetron frequency), For this

the following should be donu;

8) Set the avitch of the monitoring tube tn poaition "3", Turn
the "Expansion of tho center" control knob installed on the
computing mechaonisem unit panel until the display of the
trenamitter pulse on the 8creen of tha plan position indi-
cator 1s brought to the conter of the 8wedp, and pulse
8lgnalling the. opergtion of the automntic tuning circuit
Gppoare on th: monitoring CRT screen,

b) Turn the "Receivor tuning” control knob in ¢lockwise die
rection, With corract alignmont thg signal display ehould
follow in this sequence: tho swaop traoe is firet bant up-
warda { Fig,5a), thon the 8ignol corresponding to the ao
curato tuning of the klystron ia prosented ( Fig,5b) and
finolly the eignal ia bent downwards (7g.50) If on invers
sot dequende ia obtained, 1,e, if with turning the "Racei-
ver tuning" control knob in ¢lockwise direction the signal

‘ ',F'.} - 8-E-C-m-Em ra
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. * diaplay 44 bent downwards and upwards bunt signal 50X1 -HUM!¢qpw
’; warda, the Klyatron is tuned to the imcge channol (¢ ﬂn klynte

b .

%

son fraquenvy 48 higher than that of tho asgnatron)y

by

a)

¢

Figure 51Diaplay of the outomatic frequency control pulsvs on
. the acreon of the monitoring tube during the turning
of the "Recaiver tuning” control kneb in the clock~
wisa direction?
a) display preceding the accurate tuning of the
‘Klystron '
b) display corresponmding to the acccurate tuning of
the klastron
¢) display after thz tuning point of the klystion is

passad,

In such case the mond toring tabe switch has to be set to position
*)* 2nd the tuning 5f the klystron circuit should be rop_ated (tum
the screw of the mechaniezl tuning of the klystron in clockwise di-
rection ( umtil the pulse of the checking resonator appears on the
serven of the monitoring tube. The correct tuming of the klyetron
has t> be checked once more in psition "3" of the mond toring tube
switch,.

12) set the monitoring tube switchk to position "1 and' adjuet the
sptimua taning of the xlystron { i.e. the colicidence of the maw
ximun width of the checking resonator pulse disploy on the monde
taring tube with the maximum imiication of the poiter of the

§-E-C-R-E-T oo
K
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*‘*Detector current” meter). Turn the "Receiver tuning" control
Lnob in clockwise direction. If firet the moximum signol ( 1.6,
trm moximum width of the checking resonator pulse display on
the screen of the monitoring tube) oppeare, followed by the
’ "m.ximun of the dotector current, the tuning acrew of the me-
\"“eh.nicol tuning of the klystron shyuld bo slightly turned in
‘‘enti-clockwise direction. If whth turning of the "Recoiver
tuning" control knob in clockwise direction firet the moximum
of the detector curruvnt uppears followed by the moximum signal
- "tho screw of tho mechanienl tuning of the klystron should be
| turned in clockwisea direction until the respective moxdma of
‘tho datector current and choecking resonator pulsa width coincides
13) By shifting the detector holder the maximum indicction of the
Y"Detector current" meter should be obtained.
" 14). Turn the screw of the RR=11 T-R tubo to obtoin the meximum width
‘ ;‘;:'.Jf the chacking resonator pulse on the mynitoring tube screen.
‘ 1%) Turning the yoke of the klystron holder asdjust the moximum ve-
& . % lue of the detector current between v,6 and 0,7 ma.
h - '18} For higher cccurancy adjust ogain the tuning of the klystron,
j the RR~11 T-R tube and the detector, If all the slements are
% correctly anligned, the width of the pulse of the checking re-
sonctor should be 5 ~ 4,5 km ( the attenuation control knob of
the checking resonotor should be tuned in anti-clockwise direct-
. "4 ion t> ite oxtreme position).
. '17) Chock the perfarmcnce >f the outomatic frequency control and
4 tlign the respective circuits, et the "Manual-automatic" switch
. Y% to dsition "automatic". Doing tids the dispiay of. the pulac of
:i the checking reaonator should not chcnge end also the detector
ié Current value should romain stablos The turning of the "Recei-
! :§ ver tuning" control knob within the limits of 50°%- 60° should
' ccuse neithor the diseppearance of the display nor the vibro-
4§ tion of thne printer of the "Detcctor currunt" meter,
If the parformonce of the automatio frequency control circuits
is not sutisfoctory, 1.8, tho pointer of the "Dgtactor current”
uwoter vibratos end irregulerities in the signcl display occur,
the "AFC adjustment" control knob should be turned until tho vi-
bration of tho pointer conse and ¢ relinble dieplay of the
checkimg resonator puls. is obtained. '

* 8-E-C-R-E-T
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i .. mpore the width of the chacking resonctor pulse wioOX1-HUM

[‘ nd autimatio control of tha frequency, If the pulse vidth with

: . he AFC 48 smaller than with the manuel frequency ocontrol, thae
suning of the klystron should be inspected ( aee Item 11),

1@) jwitch in the system >f fest antenna rotation and check the pee
11 bility of the performunce of the automutic frequency control
'_ ‘carcuite During the antonna rotction tho value of the dotector
“current should be approxim.tely constent { variations within

J 1 mo are udiissible),
19) The pre.iminary altitude tuning of the klystron has to be done
Wnaw. For this screw of the machanical tuning of the klyatron
'-_- Aehauld be slightly turnel in clockwisw directiop. The value of
' ”f; th: detector current in the position where the receiver is tuned
J *'tJ thy eignal maximum shauld be lower by 15-25% as compared with
% tie maximum >f the detector current.,
P 5‘; wet the "automatic=manuol" switch to position "Manual® and de-
. ‘*.' flect tha antenna of the radapr equipment frow the direction of
the checking resonator, Inspect the Jpen.ttan ringe of the sy~
stem of the time gain control in the baginning of the sweep tra-
cos Turn the "Time goin" control in clockwise direction t> ite
exXtrome position.
The nolee displuy on the screen of the monitiring CRT should
be suppressed in the range of 15~20 km to the right of the
tronsmitter pulse, diaplay and ofter this range the niise am=

plitude should pragrassivuly increase ( sea Fig.6),
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'\ 186 1 Diaplay on / .Jcreen of the wonitoring CRT with the chock-
E"’*' ing of tho | ,roult of the time gnin control,

If the range of activity of the time g2in control syetom is
smaller than the obove given, tha odjustment is done as followe:
- a) Turn the "Time gain™ control knob in clyckwise direction to

} its extremne pasition,
N o  B-B-C-R-E-T
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b) Turn the "Range" control 1nstalled oh tho panal of .the com-
: puting-mechznicm unit to obtain a weasurement pulse at o
T distance of 19 = 20 .km from the transmitter pulse dieplay.
¢) Turn the axle of the "Time gain conirol” potentiomoter ao=
L E cessible from the left side panel of the timer and contiol
' unit and odjust the required sperotion renga of the time
guin control oyastem. '

CHopP @ éga IIT

MATHTsiaidCE JF THi haD4R BJwB SIGHT, TYPE IICHH-M

Ta t.ils chapter the arder of the inspection of individuel units
prior to start of the oircraft and after its lunding is described,
og woll as the extoent of the work to be perfarmed.

§ 1. Inspoction of the rodor bomb sight equipment in the IT T-28
C ' . oircraft prior ty start.

1) Inspect the outside surface 2f the r.dome of the rudar -bomb
aight ( cleanliness) and, if necessary, wipe the ruodome with
a wet cloth ( d> not use potrol for washing).

) Through the apening in the faore leg of the aircraft under-car-
riuge chock the frstening of the tronsmitter, the air pump and
the MA=1500 K power convertor. be sure that the connectors and
nermetical joints ond the rubber hose of the pump are reliably

. fixed., u

‘%) Chuck the pressure in the tranomitter and, if necessary, pump

the alp into the tronsmitter cover to obtuln a pressure of

' 9,4 atm. ( in tho equipment oi the 1959-1951 seriec).

4) In the navigator a cabin inspect the fastening of 81l unite of

the oquipment ond be sure of the reliable connection in all

torminols ond their respective connoctors. —

Saet all switches and control knoba >f the equipuent to their

respoctive initial pasitions { Chapter I,§1).

Conneot ‘the ceble from the airfield power-supply ( Alla=-2, AIIA-

7 or *§T=182) to the "aivborno power-muina network,

[7 7 - =TT e —mmmeea
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Cut on the heating system 3¢ the rodar bomb sight.

; Chock the perfiruance of the equipmant according to irstruce

Iy i, tione in Chcpter I, §2. . :

[ 1{) Check tho rungs culibrution Jf tho ooupling unit of the spti-
! c 1 bomb sight tnd, 1f necossory, adjust the unit in esllabo=

,+*4  _tion with the n.vigitor, us desoribed in Chapter I,§3 B.

"~ 39) Cut off the Powar-aupply 3f tho rodar bomb sight and set all

switches ond contrals to thelr respective initial positions,

o Wxouinction 3f thoe r.dop Lomb sight equipwgnt after lapding.,

,f aftor londing of the aireroft intorview the novigator on the
i _E:p}?ri)rmnce 21 the equipuent and write down in the log book all
o« fmaents concerning the perfinacnce 5f tho equipment during the
. - ofMeht. Then examine the ¢quipuont ond write dSwn in the log book
£yt ¢31 fuilures sbserved., It is prohibited to repeir any foilure bte-
- Lfpru tho uxcadnation 1s finihed,
i- .";':L’:'_?;;“' The inspection should be done in tho fllowing suquencet
i ﬂ Chuck the fastening of tiw rudome of the rudar antenna, Look
i,.'::j:;:?‘% £3r any mechanical duwcge of t.u radoma, If the rodome is dirty
;' :1 i (.241 ote), wash 4t with hot water and saap,
_{) Ypen the cover of tha sponing in the fire lug of the wvirerar't
b4 under ecrrioge ond imwpects
8) 1lue fautening of the trinimitter, the pump, the pump pres-
‘ :'f,-,% Bure giouge, the reverse rolay, the Ma~1500K power convertor
N 2nd the woveguide. also losk far any wechunicol dunage If
; ; these units,
' b) Reliuble connection :f terminuls with their ruspective con-
ficctors of the units of the tronsaitter, tho pump, the re-

T iy t‘;..

S

vl verse relay, :the MA=1500K power converisr and the hermati~
o cal jaints in the floor oi the nevigatir's cubin,

e ¢} Tha thightness of the nute >n tho aip punp in the waveguide
¢ syetom, ’

1 4) Yoatening of the ceble to the fuselage of tho sircraft, Cheak

-y " also the abeence af abragion of thu cuble envelopes and tha
R abdence of cantuct of cables with tiie motal udges of the
ﬁl daore, - |

5 .

b b*1 8~E-C-R-E-T -
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. ) ébsence of panéfﬁn—ail-spotu ond of abjects not appertaine
Tep b ing to the radar equipment on the inaide surface of the ro
L dome. Should paraffin-oil spots be found, the rodoms should
» be removed and washed with hat water and ssap,
\Check in the novigutsr’'s cabins
The fostoning >f thd units and the absence >f machanicel
damuges of the equipment units, the integrity of moter glas-
ses, tho caorrect functisning >f tho switches and can.rol
knobs af the equipmunt.
“§b) Ths reliability of contact in the connectors.
,_7 ¢} The fostening of the caobles t> the fuselage in thy cabin. -
4) Repair the domnge observed during the flight and during the ine
'+ 8pectian after londing, after the repair tho performanca J2f the
whyle equipuent shiuld be inspected os described in Chopter I.,
. § 2.

i 3. Ropular anintenance 3f the r.dar boab aight oquipnont.

< 4
C«' " The regu<lr maintunance of the rodor bodb sight shyuld be pore
formed ofter a cortain numbor of flight hours.

. " Such wirk is divided into the following cotegories:

. 1) Mointenenca work after 25 hours of aircraft flight,

d) Maintenance work after 50 hours of aircraft flight,

3) Mcintenance work after 10) hours of aircreft flight,

L
.
~Zaf

_,,-._,u- N

ntenanc after ¢% hou yf aircraft fli

1‘)‘ henove the redome »f the ruder biob sight and chock ita surface.

. ' If dirt paraffin=>il spots etc. aro found, wash the inside and
. | Jutside surfaces of the radome with haot water and soap.

'8} Check tho fostening of the transmitter end tho antenns nssombly
>f the radar boub sight, as well as of all the units >f the ane
tenna rototion syston. Exanine tha dr a oponing in tho MPR=2
¢ duchanien ( i,e. thu antunna rotatign m)s If the Jpening
is blaocked, clean it with a thin noc
Exeminu the waveguidg. If it is weche. Jolly domaged, ( shock,

i Prossura, eto.) replace tho waveguida.
hmre‘art the duat and dirt from 0ll unita,

L ‘
%v A BV o b
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.
F' 5,) iscannact all conner’ i 08 welRwe tho hormeti-
[ '.‘ w;lly sodled toruinals . thy nnv \r 8 cabin,
T ;r the inside of the tammals‘\ oppiy \':'eaaure ta
i ~

_ I?enove the moist,
B 6) fut off the radar power-supply anu u& the ruliabla pu.rﬁmon}
ca >f 211 switchoa on tho pcnels olo/the timer and control unit,
‘the nzimuth stabilizatisn unit ond the respective cryntrol bixes
"9t the soctor scanning, tho pawer-esnvertor and the timer and
' eontral unit,
| 1) Chock ths hermotical senling of the wavoguide! =g as doscri-
i - bt.d in Chapter IV, § 32, ond oxomine tho ope? '
- ' -'ing system. -
8) Inspect the oper;tion of the rocdar bomb sight
/... checking rusonatbr o8 described in Chopter I, §§ =
__9)¢Check the calibratisn >f the computting mech.niem uR?
£y

i IV, §12),

. 10) Inspect the perforacnce of the coupling unit of tha
Lo ‘" sipght ( Chapter I, §3) If the adjustunt of the bank phannal
S f was purforued, inspect the rodar bomb sight by mea

o 'ﬂf ¢yrnor reflectar; if necessary, odjust the radar bogb sight as
L { described in' Chapter I, §4.

L 33) koploce the radomo of the redor baub sight antenno,

Ry

1

Q%intenance worik after 59 hours Of aircpraft flight.

Ay e e —

: #

. 1-) Perfora the work described in Items 1, 3, 4 ond % 5f tho instrue-
tisn for wointononce work ofteor 25 houre Jf flight,

Rouove the tramsmitter, tho tiuer ond control unit, tho powor
supply unit, the oziuuth stobilization unit aid the coupling
unit of tho opticcl bamb sight from their rospective shack ob-
sorbing franes and toke off“Yhoir coverse

By wcons of the tube~tuster, type IL-12 >r 1-177 chock all tu-
bea, oxcept thu transoitter tubes nnd the CRT. »1l tubes nust
be removod from their rocoptocles and immedictely nrked with
tholr resspectivo nuabers, -

. oL
\-L_;':"I;;‘"- \: ::} .‘_. 1-;."
T
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g
"4) Check tho absence of external rochanicnl domages >f the units, .
Mg tha fastening »f the sutaide compononts, the contact in the con- |
’/“’J nectors, the clo.nliness and the absence >f corrosisn in the '
o e S-F-C-R-E-T
- ‘
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contoct surfocea of the connectors, Exomlne the carrao?oz(n}nﬂlf% -

ing >f cll switches and reliobility of their fasting in their
respective poaitions oa woll as tho absence of excessiva fric-
tion or liose coupling in the rotation eloments of the tuning
¢ontrols. Inspect the fostoning of the components inside the ine

o ' dividucl units >f the equipuont. Exomine the foetening of all

- eorpononts. Chock tho desicutor in the tramsmitter unit and,it
n:ccssary, replace the silicogel in the daesicator,

%) Reoove the belts from tho D 7 motors of the exhaust fans and
‘the punp ond check the height of the brushes which should be

- 8 i at leost. If the brushes are shorter then the obave given
length, roeploce thom fron the spore parte reseiva.

Excmine tho callector ( burning} as well oa the brush springs
"ond the frec myvement >f the brushes in their hilders. If the
c>1llector ie covered with burnt carbon opr dirt, wipe it with a
clsan clath slightly wdistensd with alcohal ar B=70 potrol « Tho
dirt on tho c¢d>llector which conndt be reuoved with tho elath -
~ Bh>uld bo wiped off with o s82ft glasa=-poper. H0.0).

. Clean tho gops botween the lamellos by meons 3f a shorped wood-

- C/‘ plug and apply comprassed air to the interior »f the motor,

6) ~cploce tho belts on the wotore >f the fans and the punp, ond
instcll tho chocked tubes. Tho tubes which were found unreliable
in thoe chocking roplace by new tubes from thc spore parts reaer-
va, Instril all units into their reapective covers, except the
tiner and control unit, end put them to thoeir respoctive plo-
ces. Connect the cable connectors to their respective units,

L '7) ‘“ciaove the wire-lack and lsssen the brush insorts »>f the elec-
tricol mechanism, types MPR~-2 and MPR-3. Check the height »f the
brushes which should be 17 and 7 mn at lenst in the type MPR-c
and MPR=3, respectively. The brushes sharter than tha cbuve gl -

_ von longth replaces from the spore parts rescerve. Apply cope ]
 Preassed oir to the intoriar of the olectrical muchcnism. Exanmine
- tha frec mav.iaent of tho brushes in their haldems. Reploce tho

brushes, ond c¢cliso and lock tho inserts,

8) Rensve thu cover 3@ the ozimuth diffarenticting mechnnian co=
Vuring the koy swltch of tho sector scanning system. Remove

' the kay switch of tho sector scanning systow ond wipe off the

. burnt corbon from the cantact surfoce of the kay and of >thor

(R‘ : i | 8-E-C-R-E-T i
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_' T cmtacta by meons aof o cluan clath moistened with aleohol or

putrol.
, If the contact surface 2f the suctor aczmning key awitoh is
b ,*'l?‘ljcanaidercbly burnt, reploee the cantacts

" MInstall the koy switch of the soctor sconning systom to its

,iplaco.
9)u0|1t an thopowar = supply 2f thu rodar bomb aight and imepoet

. ,.ﬁamo s>f the char.ctoristics >f this cquipnont according té the
- ' _ o *dato givon in Chapter IV, cspecially the following:

K Ln) The values of the D,C. valtage produced by tho pawer=sup-
§ ,

) _ h ply ( see § 3).
: ' l;? b) The brightnese and focuas of the plen position indiecator tu-
be and the monitoring CHT ( seec § 4).
. . The centering of the respective sweep trocos of the plan po-
R sition indicator and tho wonitoring CRT ( see § 5).
'j d) The frequency division circuits ia tho range unit ( sao §6)
“ @) The swoep retions ( soe § 7).
S F) The purfirucnce >f the system of atop ( dbcontinusus) tino
delay of tho swocp beginning ( sec § 10).
The range and accumncgy JXf perfuormiunce >f the syston of cone
tinuous delay >f the swoep beginning ( see § 11).
h) ‘Variotion in the brightnoas >f calibrotion ucrkoer display.
ch) Tho pisition of the ciures line and the longitudinal nark
os well as tho voriatisn in thoir brightncss ( sec § 13).
1) Ratrtion apecd af tho ~ntonno syston ( sca § 14). i
J} Tho porfaruanca >f the antonna assoably in ecctor ac
ond the pisition >f tho centeor >f the front sconning soator
in rofercnce t> thu langlitudinol uorker ( sec § 15)
k) The functioning >f thu antenna tilting syston ( s 5 E).
1) Thu roctifior curront and thu acgnetron curront ralucs
( sac Chaptor II, § 24) &
13) Tho purfarmanca >f the autinntie froquoncy cantrol ( aoc

Chapter II, §3).
n) Tho sporction ronge o>f tho time goin cintrol { seo Chaptor .

II, §).
2) ‘Tho preliminary altituda tuning Jf the klyatron.
) Disconnect the waveguido from the transmitter and inspect by

aoans of tho 31 Iu instruient tho followingt
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0) Check tha avur.go power of the tronsmitter, :
' b) Check the frequoncy of the tronsmitter. ’
c) BExciine the sensitivity J>f the receiver,
Connect the woveguide ty the transmitter, replace the cover
Jn the. tluer and contral unit. . )
sazing thy perforucnce >f the c¢rurse channel and the back
chonnel 3f the c>upling unit of the apticsl bomb aight ( eae
ch pterI 53, CD)O
Chack the accurancy af the colibruti.m 3f tho range channol

i Inspuct the adjustuent of the rodar boub sight by means Jf the
;'r.qh-:» carner reflectar ( see Chapter I, §4).

)3) Check the hermetical senling >f the punp and the trensmitter
U$§ ( Chapter IV, §§ 31 omd 32).
“;‘r,“g‘) Instnoll the redome >f the rodar antenno.

[Euh

LR e g e
o TS Y v 3
< it ae [
|‘h‘
*
g
»Yy X
P

aointenance work t> be perfornod after 100 houre of eircraft
flight.

femyve 0ll units Hf tha radar boob sight fmm the aircroft, ox-

cept tha T-junctison amd the connecting cubles,

In the workehop perform the speratisns described in §§ 3,4,5,6,

7 ond 8 >f this instruction on the wnintenence after 53 hiure

>f flight, _

Install the rodar boub sight of tho stand and tune the receiver

( see Choptar II, § 3),

.8 Inspect tha funjauentol technical charcoteristics of the ralar

bowb aisght equipuent according ty Chopter IV, espeoially the

1 H1lowing:

4) The choracteristice >f tho timer and control unit according
t> Iten 9, points (1) t> (16) >f the fnstruction on the moine
tenonce work after 50 hours Of cireraft flight,

b) The limits and the speed af tilt angle movement in the an-
tonna eystom, os wall as the accurancy of the indication of
tha antenna tilt inlicataor ( aee § 16),

¢) The accurancy 5f the csincidunce of the aweep trace rotation
with the antenna system mtation { see § 17),

d) The performance >f the system 2f the azimuth stablligatian
( sac §§ 18 ana 19). . ‘

pop——— T Bt f
+
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Jte) The gmplitude value of the firing pulse >f ths tronsmitter
exciter, praduced in the renge unit ( see §20). :
The constont error of the runge mecsurement ( see § 21},

-
- -ei‘{r?"'jﬁ%“_%;‘_ S 24 y X g T
ol by S
- i A ..

The cvernge power Jf the tronsmitter ( ses § 24) -

The sporatisn frequongy >f.thse tronsmittor ( sev $25).

The sensitivity >f the roceiver ( seu § 26)

The stonding wove rutis in the ontunna ond waveguide as-
cembly ( sae § 27). '

- The henuutical sealing of the transmitter >f the antenna
ond wov’egdide assenbly cnd the perfamaonce >f the hocoting

j systen ( seo §§ 31 and 33).

') Perfsruonce the -mointenonce work degeribed in Items 1 ond

4 5f the instructisn an the work t> bo performed ‘after 25 hours
5>f oireroft flight. Exomine the coble envelopes anl tha shack
tbaoyrbing fromes of the 1nd1viduol units >f the rodar bomb
sicht aquipment.
Install all the units >f the redar bomb aiglt into the n:l.rh
craft ond connect to them their rospective cables and the
weveguide., With the installation of the wavepgulde pay atten-
ti5n t> tho presence >f the rubber washere in the cinnection
Juinta.
Inspect tho operction of the rodor bomb sight as dascribed in

. Chup'wr I 5 2
Inspect tho operation of te c:upling unit 2f the >pticel
bawb sight ( ses Chupter I, § 3 or Ohapter IV, §3). By woeans
9t tho corner rvflector edjust tho radar bomd sig,ht equipuent
( sea Chopter I, §4).

. Roplaca the redime of the antenna assembly qf the rodar b:mb
sight. :

- ? p) The accurancy >f the perfarmonce d>f the .coupling unit of
: the optical bomb eight ( i.e, the pisitions of the trans-:
T verea ond longitudinul marks, the accuraoncy of the couree’
';’ 4 chonnel perf>rmuance, the apeed of the correction of the
‘. %  ongle diverzency, the accurancy.d>f the perforaonce Jf the
# transverse stabilization channel of synchronizdation of the
'i: slant range ( see § 22).
A The length >f the transmitter pulses ( see § 23).
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-ugemtian 3f thy rador bimb sight equipuant 1n low end high '“ &

Arran  orasdaeer
““?engumturea and in incroased humidity >i oip, . A
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sl %9 28 well as on the eorly buginning of their Jparation ( the
Pt *’zlnr 3f the verticol and horizontal rotating woveguida joints,
bunp anl) the dutector). Prior to switching sn the rvdar bomb S
gt equipment, the heating >f the ratating waveguide joints and ;
‘puﬂp should be switched in, end the haating case ah:uld ba in-
e ﬁled on the 2pticul bumb 8ight > heat the aquipuent,

;‘.I*ixl'-}"' :1th the temperctura 2f the ambiont air undar -10°C the radar
sight equipmont muat be hested far 15 t> 20 minutos »rior to

; besinning »f the jperation. .
Jdith the Jsporatisn 3f the rodar baymb eisht equipment vt a tom =
dture abave +50°C the Jpemtion ’f tha oquipment st 2 Intore
{tcd after >nu hor, ' ’
‘if the ralar bomb sight equipmant is Jperuting in increased cip

o I -
. I o u
-~ rel R am L

ity conditions, the unite nmust be wipod off with a dry cloth
'u':;or t> the speration »f tho equipment, and the inspectisn of the
“'ld.pment ( switching in the " Transmitter heating" switeh) uay

‘ be atorted until 15 minutes after the owitohing in the "Power. -
i, .ins 27 V-ll‘jV" awitch,

RN

SRR g AR
L

N \PTER IV,

Jpection of tho roder bomb sight gquipment ascarding ta technical
. rBﬁElOtiO!En o

4 Tha methads duscribed in this chapter enable the inspoction of
L ividuel characteristicas of the radar bimb sight equipment by

L‘ g ans of severnl instrumant types, aa soms oy the myagurencnt oguip-
i ynte dcsoribed .in this chopter moy nat be at the di.sp:eal in 80~
@ amy unita, .

|L[‘i~- -4 The complex inapectisn >f nll the technioal eanditina of tho’
Cg lar' bomb sight equipment is pertamad ;ml,y after tho ropair of

j @ Oquipmont.

6 e ﬁ ’ §-E-C-R-E-T — ;E
\_‘ 3 ' o Mi?‘ . No Foreign Dissem - lli‘i R
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[” ;ny >f thu techniml charuncteristics moy be inspected either
"' with|tac installed airborne equipment or an tha stand in tho repeir

_ ‘ gmp. If the methods used in baoth types af inspectin places d> not
‘ ‘ . difPer, n> instructions are given in the respective poregrophs of
' thig chapter ( far example the inapection ol the porometers of the
p1dn paaltion indicator unit, the voltage of the piwer supply unit,
the rotetisn apeod of the antunno ossembly). If the methad used
jo with the installed airborne cquipwent differs from that used in the
' répair shop, the ruspectivw ndtes are Ziven in the description,and
@methods used in the wcireraft ore described ( for example the moasu=
remant of the power >utput 2f the transmitter, the inspectisn of
the scnuitivity of the receivar),’
. 8ome of the choracteristics may be meosured snly >n the stand
{ for oxaiple the standing wave rotisn, ontenna harizontal radio- -
tion pottern, intermediate froquency and the band-paoss of the re-
- eedver).
.. For varisus aljustment >f tho rader bdamb sight equipment as woll
C: ~ 88 for the dismyunting and wounting >f the individual parts, the
" '19a3ls should bae uged contained in tho itnetrument box 2f the rodar
~ bamb sicht type PSBN-M, os well as the tidls intended for the re-
pair >f the equipnent in workshop.
' “¥ir the imspection of thu rader bpub. sisht equipuent in the
-_U)i'kshop sgveral ouxiliory tools should be prapcred.
, The inspuction and moeusurvaent apparatus should be c¢nergized
“fyon tho oirborne 115 V 400 c.p.s. moins, The power supply cablaes
. of_ the inspection oppuratus should bo connected to the receptaclos
. Off thu power-convertor control panel. In the rapair shops the 200V
- _50' CepeBe Or 115 V 400 c.p.s. woins shaull ba uscd.
. 'g In the repair ehops, also a 27V wotor sonerator with a power-out=
' :p‘.;t >f ot loast ) kW moy bu used. d
2K ';{The torw " out on tho ralar bamb aight equipmant” signifies that
" ’a ’aource >f D.C. curront of 27 V and a sourde of #4:Cs current of
."335 V 400 ¢.p.a. should be used, and the "27V-115V" switch and the
f: “'?r"namitter hecting” switch on tho timer m.l control unit panel
ahould bo turncd on.

R

--'E' "? '.E .."
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@ A Ehuific footures 2f tho use gf the uloro-wave meecsuring
\f 3w g apparatus., '

¥ l ¥
n:,“ah ,.d

g _
{” & ‘3 wavesuide output of tho transmitter and the ontenna wave-

N
F‘:' .('ﬁde pf the radar bamb sipght should be connect to the measur-
i}’ ﬁf;g spparutua by mzons of spacial wavegulde jaints. The relip-

- $Ality of porformence of the Joints shauld ba continuously chéck-

1 tu'sl

&n 1 ,i%during the messurcuent.
b

l.{

s imecJ side of the neighbaurinr elenont, If diifervnt prlorizo-
,\}f:ﬂ‘t on 3>f thc wave oxists in wavoruildes to Le connected ( for o=
/‘}' ‘“:mple tho broad side >f the transmitter wav.ypiide is instelled
gg;;,;h the verticel plane whils the broed side of the wevepuide of

3 ""'}:e 431 instruwont is in the horizontal jlane) a twist waveguide
i_\*.,,‘ ‘:ﬁaint should be npplicds In sther c.ses olwuys thi: corresponi-
‘j(g,biwrﬂ waveauide jointe should bo used. “Tha rvapective wavoeguide

%+ doint ( L.e. waveguide joint with on imserted quatre-wave etub)
§f one woveguide should oalways be connectud with the flut Joint
if tho >ther waveguide, If this 1s not piseible, aupplenentory
veruide eloments with oither two flet or tw:) pr:tactivo Joint
hould be used. |

e warking in the diugram of thw raspective types of flot anl
Mdratactive wavesuide elements 18 shown in Fig.T.

= =
N |
1 ° B /]

F \,.7. Marking ia the diagrnnas of tha anenuide {rintat

o a - the protective joint
] b - the flat joint

TYTTESTT T T
.

In mony instrunents ( far exomple the 311M, 331, 3%1R, 381 or

1521 types) orystal detootors are used. Should a grent rf. py -
. Jwer bo fad ty such datoctors, they would bo dumogeds Therefore,
the r.f. power supplied to tho inpute 2f such opparatis shmld
“{never excoed the adinissiblo velue of thu rospeotive 1ns truiaont,

P

o,

5.

3 8-E-C~R-E-T
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¢ c).irea of the mensurvment the detectors muat often be

‘subaergion of tha detector holder anl by moans of the control
ent 2f tho Jdetector cell, ' v
?tunin;.; is donu according tyr the maximum iniication of the
famperomater installed on the front panel of the measuring
lrument, or from the ueximum indication of the voltmeter in-
Y1ed in the 261 amplifier. '

) :r'smpectiqn of the D.C. valtage QI‘OI]UOE::’I by the power supply

‘nita n/ tho_rodor boub sight equipment,

t, 37 woans of the «.C. voltuuter, 5 wilt.de of ax.:ctly 115V,
sans of the umpere-valt-:hm—muter, types AVO=5 or TT-1, nea=
the voltice values in the roceptucles imwtulled on the PL~ -
ponel, placed an the front desk of the piwer supply unit~
voltuge ia wsesured batween thae individual respectacles anl
chussis- of the unit., The ruspoctide values of the valtege

"~ Asuraed should be within the liwita given 1. Table 2. ‘

1. The dctectore ore usuclly tuned by chonging the depth of .

‘Teble 2-. .
Jtage volues td be mensured in tho receptecles 2f the PL-301
AGle
-
: vyvdnal Lower Upper
+ voltope valtage  voltuge Nato
Vo lait Uit '
$00 - +270 +330  StbilMzed
-255 =230 =280 . "
=159 -145 ~165 . n
+105 +10J +115 . "

0 > 0 : - .
+240 +240 - 267 o Nyt stablliged
+265 *252 +©£78 " "

o 8-E-C-R-E-T Fﬂ
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§. 4o Exinination of the briphtnoss and focus of the plan positio

- . indicotor and monitiring tubes,

]

' . ‘1) Sarn the "Bri htness" contral knob oan the plon pasition indiecator
. ontral ponel and check the variation of thu brightness -Jf.t.he

+iweek on the PPl screen frim its woxiiua velue to complote Sup=

pescion of the truce.

! - 8) . Qjust, by acens of the "#rcus" control Lknob, the width »>f the

‘ . : ‘;,weap troce to 3 thin line. B¢ sure that the focusing dieas not

' foka pluce in thu c«tremw pisitisns >f the focusing potentioueter,
- "9} “urn the oxles 2f thy "Brihtness” end “Facus” rotentioueters in~
! “.tallel on the front ponel >f thu tiwer .nd cantrol unit, and be

. ~ure that the bri htnewas anld foeus >f tho mondtoring tube vary
"Aththe turning of the respectivu exles. Exeuine the facusing in
_'}3th the horizontal anl vertical dirsctions, i.e. both the aweap'
. yrace a8 well as the culibartion wurkers should be focusel.in

I ":hc some position of the "Focus adjustuent" patentisueter.

’ _¢ﬁ 4 Exouination of the centering of the sweep on the screen of the
' ! . 2len position indicator and the ponitopins C

. —_—

| _

1 o ‘

E ., 1} lut »n the antenna ratotion systew onl oxamine the nisitisn of
] the bezinning of the sweep trace >n the sereen »f the plon po-

{ Qitian indicztor; the beginning shyull be plnced 4n the center

; ;,_ ::-‘)f the acreen, and in the craesing paint >f the filter cursor.
N ‘-.;‘urn the uxles >f the "Horizontal" and "Verticul" potentirumeters

| ¢ JPPI Centoring") accessible frow thu front panel >f the timer

g . .- Ind control unit; tho beginniny of the sweep trace shuuld be mo-

‘ : .:a_blu ot least 5 um in bith the vertical and horizontud Jiractions.

F En the posddon whare the beginning of the sweep trcca is in the

[ }cntur of the PPI soreen, the slidere of bath patontirmotoru

; ‘ " .3hould be in their respuctive amiddle positions, If this is ot

E | true, set tha sliders >f the "Vertical” and "Haricontal” patentio=-

| ~ Goters ("PPI Osntoring”) t3 thoir middle preitian and laosen the

) '_Ithme scrows looking tho fiocusing ¢,il an the plan pIasition in-

< Yle:tar tubo,

: - \*fhonuo tho pisitisn or Lath the faousing cails and the screws in

{ ) 1_;thuir longituiinel slots until the aweep trace is placed 1n the

" i T S-E-C-R-E-T
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E Jdae 2f the FPI aorsen. Then tighten ths screws of thu focuse
- ‘)il and be careful nat to shift the boginning of the swaeep
¢ 7 e awcy from the centor of tho soraons

;f:: ¢k the control element of the minitoring tube centering; o
w4 n the "Vertical® and "Horizontal" potentiometers ("Cen~

. »ng") acceseible from the front penel of tho timer and o>n = |
"5 21 unit ( right of tho monitoring tube); tho awedp trace

suld shift corresponlingly in both the verticol ond horison-

} a ‘ ! _"1. 51 1irections at loast 10 ma,

0 Co Checkiq,, and a.justucnt >f the frequoncy division in the
rang wlito

r
:f’ ; 1) het tho "Tube switch" on the ponel of thu tiwer und contrul
[- 3 -‘nqnit to pisition "4" and chuck the 115 ratio of the frequency

. tidvision. Jn tho soreen >f the monitoring tube a display should

. "7"‘ du >btained, prosented in rig.8.

i

Owr

T
Ft

-
- i
el i U;'g,‘;’_»_‘

£l }.8. Display ,f the pulsos an the screon Jf ths
v manitaoring tube in position "4* of tho tube
switch ( divisim rutis 115).

i :With the 115 ratio of divieion, fivo two=kilometer szones

' - }shauld be obtoined betweun two preitive ten-kilomoter ncrkere

f aeparutod by nogotive 2-km markerd. |

[ If the frequancy division ratio is mot 115, turn the axle of

j tho "115 divieion adjustment” potentisueter, accessible from

5‘ the left sile panel of the timer amd contrvl unit, to obtain a
£ ration of 115,

Check the ratio af 112. Connaot the pin "6" ( cathade) of the

I 402 (6N8S) tube in tho runge unit with the input of the ver-
tical amplifier 2f tho Jaciliscipe type BO=5 or 25 J.

L e i
g

-
]

-4

£ > |
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;f the inspection token place :m tho o.imraft, the plug ot

) powex-supply of the jatillascope shauld be connacted to tae
;soptucle instclled on the control punel of the pawer cinver-
P unlt. Prior t) this the respoctive evitch 2f the d80i1loecow
guust be set to pasitian 110V},

im tho" froquemey " und "Synchronization® .controls of the 08~

™ ‘f" k&
ol K
)
o

A,
e
—a
- L

lloscope to obtain & 'reliable display oh the ecreen of the

cilloscppe. With the 112 ratio of frequongy division two tezr-
$lomater zones should bu obtuined betwoon two positive 20-km
?naa merkares ( Fig,9). _ :
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. 47.9. Display of range markers on the oscilloacope ecreen
with the fraquency division rotio 112,

'-ﬁnnect the pin "3" ( cathode) of tho L 403 (6N8S) tube with
1 input of the vertical awplifier of tho vacilloacope and

nspect the frequoncy division rotio of 116, 1113 anl 1125,

n position "W=60" of the "Runge in ko" switch and .position
focinning” of tho "Beacon-Scanning® switch the display on the
pcreen of the 9scilloscope should be as secn in Fige10.-

ne frequency division ratio should be 1:16. If this is not true,
1t:hoiaa another L 403 (6N83) tube to obtcin the mtio af 116.

R

JEL2: 29, ~Display of range markers on _the acrgon of the osoillo-
socvpe with froequency division ratis of 116,

s iy, i e i s % At b s
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"100" or "200" of the "Ronge in kn" awitch tha 1o~

~quonay.division ratio should be 1313 ( Fig,11). If the retio of the

ion is greater >r snaller then 1113, the axle of the

" 1::\3 division adjustumont” patentiometor ( instolled on the right
. : : 8ide panel of thotimer and control unit) should be adJuated t2 ab-
) x tnl.n a relicble division ratio of 1313

with a

o
.

-, .

b

M Diaplay of range markors on thu jscilloscope screen

frequency division rotio of 1:13,

Set the "Boacon-ucanning” switch t> poaitisn "Beacon”. Tho fro-
quency division rotio obtained should be 1125 ( Fig.12) In this

C‘ Cw paai_tion, the rotise of 1124 ur 1126 are edmissible,

ook 8cipo

. a{@
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E?‘E, : Display >f renge uarkers on the screcn of the secillo-

with o fraquoncy division rctis of 1125,

A Ins ectisn and odjustmont of tho sweep yatis,

1}} Sot tho "rango in ku" switch t> pos ition "100" and the "Calibra-
tion marking" switch ta poeition "10 ka", ) |
3 Turn tho axle of tho "Sweep control” pituntinmeter { accessible
<o froo tho front panel sf the timer and control unit) to obtodn a

L
‘.43 8waap ratio of exactly 1)) km. Excetly ton ten-kilametor .2ones

i §-E-C-R-E-T
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W :«.;q,a bo presented naw In the scroen af tho pian prsition indi=
[”,-ﬂ. t i CRT, dividel by ton-kilometor range markore ( F1g.13)e The
l‘if-‘)‘?' Hrange morker should b placed at tha emd of the sweap tmoe.
¢ — —_— . I ST Tt

-
»

S,
-

s . wdm e

1Displny on tho soreen of tho plan paeition indicctor
CRT with the inspeotion :t‘ the uoop ration,

a = 100 kn ronge

b= 60 ko range

V| ermrdy a———— - m—e. - JEN—
fa
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3) -Sat. the nange in kn" switeh to prsition "10-60" and turm the

"Exponoion 10-60" cantral kmob in clickwise diroction t3 its ox~
trome pysition.
4) Cut-on the cntenna ratation eysteir and adjust tho ""Exprnsion
‘ af the conter" control instolled an.the eoaputing dechanien unit
. . ts obtiuin the caincidonco >f the first c¢:libratisn marker with
the hoszinning 9f the swoap. o
©9) Turn the axlao of the "Sweep rotio 10-60" potentismoter and od-

' Just tho 60 km swoop rotic to obtain six eircular tun=kiloneter
renge uarkers on the ecrcon >f tho plen pisition indicator (Fig,.
13b). Thoe lat circular eclibration morker should crincide with
tho eond of tho swec) trace.

'6) Sot the "Calibration marking" evitch to position "2km" and turn
the "Exponsion 10«60" control knob in cnti-clockwise direction
to its cxtrawe position. From the two-kilonoter ransoe markore
measurc the sweop ratio should be 8 & 1 ku. .

7) Cut uff the antenna rotation system. Set the "itenge in ki switch

to position "200" .nd the "Calibration uarking" switch ty posi-
(J “tion "10kn"., From the cilidbrotion morkers measare the sweap ra-
ti5 which &hould be within tho limits of 190 and 210 km,

" § 84 Inspection of thg ewecp emplitude variatisn with the awit@gg
' © 2f the sweep raotio,

p "1) Renave tho ﬁlter glaaa fron tho plan preition indicator scroon.
. Turn the "Expansiin 10-60" cantrol knob { the "Rango " switch
48 in preition " 10- 60") until tho amplitude 3f the éweep cchiov-
. 4486 its moxioun volue. |
8) Turn the oxle of the "Sweop aoplitude” pitentisueter ( installed
o on the front pcnol of tho timor and contral unit) ts adjust the
Lo Omplitudo vilue af the sweep corresponding t> the redius of the
’_ uacmon >f the plan position indicator CRT. »
3) Bet the "Ronge 4n kz control knob ty pasitions "100" , 200"
,{nnd "10-60" ond, by turning the " Exdansion 10-60" cantml knab,
"5.° s Dote the moxinun and ninipun umplitude of the aweep on the scroon
:} T the plan prsitisn indicutor CRT.
':-,‘Tho difforonca between the moxiounm and minimum value of tho ane
'_ whlitudes of the swoep shiuld not be >verve mm. Milimotor=scalo
;2Epaper or o ruler are used in tho messurement.

§-E-C-R-E-T \
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.ﬁ‘-ﬁ.}: ) king of the shape-distortion of the calib
eirculap markers,
Ty ‘ .

LN B & L TR 1
_.x.l],)‘ts.ﬁ: : ’,he_ 'Runge 1in kno" awitch to poaition “10«60" and the "Caw-
i.".',"'f.:.w* stion marking" ewitch to position "akn", By means of the
;.-,g;;‘;_panaion 10- 69" control knob adjust’ the sweep ratio of 10
‘ kn Hiccording to the 2 km range morkers.
_;"‘ ,a)' 8v38ch in the antenna rotation system ard note the position
. :l;.' g;f'_the respective maximum and minimum rodii of the roenge oir-
f a oular murkers ond meagure their length ( this mensurement
. :qm\_ald be dona with the filtre-glass removed ;t’mm' the PPI soraan)
;;.,3‘) ;}m.luute thu shope distortion of the cclibrating circular mn-o .
b gp# !mrkéra from the following equationt

. et AT
[ R
b P

;‘ ‘. .."'ng:"ri - R =T
RN ;!\’-5‘ = ¢ 100%

o
Gy r

[ B Y
- rohe

Y,

v o PR
".:x_

L -V".‘-;:‘Ei [ - ‘ |
,:fgre. = tha shcpe distortion in %) R = the length of the ma- -
\ Enpum rodius of the cirele in mm, r = tho longth of. the mint-
[gi rediua of the circlo in mm, .
yasB mrgnitude of the shope distortion of the of
e reular

- *{?*‘..Duld not exoecd 10%. ' merkor

4)}{,' It off the ontenna rotntion ayatem.

fr =

O
DNy g e

- e s

2

3 ﬁ a  Inspection und edjustmnt of the stop discontinuous daley
R | : of the beg;ggmg of the 8waap.

Jnnect, by a cablo, the 8r 401 receptacla, 1na'tn‘lled on tho
. % }ck 8ide of the timor und control unit, with thy input of the
| ;',,;‘;_.‘ ;nchmacope, type 251, Set thu "Swoop” awitch of the synohm-
it Jope to position "Waiting", and turn the *Time ronge" svitch
4. ) position " 250 microseconda®, -
bt tho "Bxtornal-Internnl synchronisation” switch éet' to position

v

é‘{ .‘J_Intemaln and the "+* "% ayitoh to position "=*, Thg "In.
!:'t?j}?l (Ut resistance cnd attondation® switch set to position "1y 100",
,“ JMPPly the synchrogocope from o 200V or 115 V 400 o,p.s. mains

g ol tho receptacles installod on the "Powap sanvortor control”
za- »,_gs-_-:.‘ anel of the roder bomb sight equipmont),

-

~ i i | — '
o A S] 8-E-C-R-E-T. f"
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TR " No Forelan Diasem I..‘L‘ )
py Approved for Release 201 3/02;_’_1 9: CIA-R DP§0T00246A069900080001 -8 -

\

Declassified in Part - Sanitized Co



v
l i Lo B o O = 0 ) L ‘

Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8
I

AV LWL Wkl ALl ‘

..,;.";,f. \.‘ ’ - 59 - .
I : 50X1-HUM
" 8) setlff' ; gvitches instollod oa tho ‘panel of the timor and cone
tfoi ";ut to thoir respoctive positionss "Boaoon-Scomuns"
m.cr , to position "Bencon”., "Rongo in km" to position "100"
ang ¥, Z'nngo deloy" ewitch to position "Zera".
3) Cut . op thu powor supply of tho rodcr bomb sight equipment of
.- the 251 synchroscope.
4) Adjuot the brightness and the focusing of tho diaplay on the
- o acrcen of the synchroscope CRT tuba.
o 5).83 moona of the "Continuous” ond "Attonuation® control knob
" ' ‘om the synchroscope panel set an amplitude value of the pulse, .
cunﬁ*'cnient from *ha point of observcotion.
" 2 no sweep is prescnted on the synchroscope scracn, or if the
aisplay on the screen is unatcble, turn the "Gain® control
. knab, instolled in the right lowor carner of tho front panol
- 0L Qw synchroacopoe. A disploy should bo obtoined onuthe acreen’

ot thu synchroacapo, shown in Figelée

th \l

. '
/T

C‘ e - .-"‘;:.f!‘ i e 1

< :leﬁ Display on the acroon >f tho synchroscope CRT
with the chocking >f tho stop swoap-doloy!
1l - the 16 km - pulse display
2 = tho pip of tho 20 km~ pulao displeay.

- . frot subscquontly the "Rangs deloy® svitch t) the following ro-

‘* ﬁ'." lpective psitisnas 2, 4, 6, 8 etc...up ta 30,

r,.'f-- In 01l pasitions of tho "Renge delay® switch tho 20 km pip
“&h ould bu plaocud within tho limite >f£ tho 16 km pulse width.

’“ B this 10 not true, cdjust thu cirouit of tho step swuep do-
o ;?I'-f:aay bo.ieans of the patenm.uetem mrked R 116 and R 118,

T Lﬁ& - '\ §-E-G-R-E-T K
|
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imtau::d ’n the right asida panel of tha timer and contrsl unit,

In pasitions from "O" ty "14" of the "Range delay" avitch the
adjustment is done by Zeans of the R 116 potentiaimeter while in
pisitions "16" t> "30" »f thie switch the R 118 potentiometer
should be used faor adjustment »f the circuit.

The cdjustaent should bo repeated until the 20 ko pip is safely
‘placed within the limits of tho inner third >f the 16 km pulse
display. .
Prior t> the above described odjustment, turn the “Range® con-
trol knob on the penel >f the computing mechnnisn unit to shift
the mecsurciient pulse an the screen >f the monitaring CRT to a
pysition whare it can be conveniontly osbaarved.

During the adjustuent by mcons of the R 116 and R 118 patentine
metors it is necessary t> Lbserve tho wwosurenent pulsc ond to
agcertcin that it is clcorly visible in oll positiosns of the
*"Rang: delay" awitch.

7) In the sane woy chock tha circuita of the atop aweep-dalay with
tﬁ&pn;ut spercting in tho "Sconning® pisitisn. For this
purpis: sat the "iRange delay®™ switch to its rcapective poai-
tions froo "O" ta "24". In pasition "24" >f the "Ronge dolay®
switch thc brightnese J>f tho eweep treces on the screens of the
monitsring CnT and the PPI tube of tha radar bomb sight equip-
ment, -s well a3 on the screcn >f the esynchrisscape CRT, should
decr:csa.

§ 11, Inspection and cdjustmant of the continuous delay >f the
beginning >f the swcep.

1) 8ot tho "Range in ko® switch on tho timer and control unit to
position *10-60", the "ianga dulay® switch t> .prsition "O" anmd
the "Colibrotisn aarking” switch to position “10 ko, Turn theo
"gxpansion 19-60" cantral knab*Blackwise directisn to ite ox -
t.rc.m poaitisn { L.e. tha 60 km ronge). The "Expansion >f cene
ter in km® contral knob on the pcnol of the computing ucehrntan
‘ t should bo set ta position "0". Switch in the high viltage

. £ the tronsmittors

a) (‘Mtch in the system of ontenno rototion and alightly turn the
vy dIE{Expnnaian of conter in kn" contral knod in the vicinity of po=

+ Qition "0" ty sbtein a c:incidanca of t.he transpitter pulse dig=

1 ‘-‘-'_'r
¥

[

! hl

5
oy

L Y el
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p].qv r.:M:h the beginning of the aweap on the screen ots%rl E&LAM

pasition indicatore. Tho 1ndication on the "Center expansi:m"
scale of the drun should be O 2 2,5 kn.

Turn tho "Expansion of center in km" control kmobd in anti-clock=
wiga direction to obtoin e coincidance >f the first ten-kilome-
tor range marker following ofter the transmitter pulse, with the

- boginning of the sweap linn.

4)

%)

The indication on the "Centor expansion" acale of the computing
mechaniem unit sh>uld be within = 10 ¥ 2,9 km,

Turn the "Center expansion® control knob to obtain a c¢rincidence.

of the socond ten=kilometer range moarker fillowing after the
transmi tter pulse display, with the boginning of the swoep tira =
ca. The indication on the "Center expansion” scale shyuld be
within + 20 £ 2,5 km.

In the seme monner inspect the culibration >f the computing me-
chonism unit with the «30 and +40 km dsloy. The tilemnce in

the indication >f the sccle >f the ciymputing mecheniem unit
should not oxceed tho limits of +2,5 km,

6) Set tho "Center expansion™ control knod t2 the position cor-

7

respanding to, zero doley ( the indication on the "Conter exXpen-
sion" scale should be approxinataly zero).

Turn the "Conter expansion® contral knob in clackwise direction
witil the firet ten-kilometer renge morker, following immodiataw-
1y after the trensmittar pulse display, starts moving from the
beginning of the sweep ( the transuitter pulsc is placed at an
indicated distance of 1) km from th: beginning >f the sweap),
The indicotisn an the "Center expomsion” drumscale shiuld be

« 10 : 2,5 kmne.

8) Set tho "calibratisn marking”swith to position "2 km" and turn

the "Conter expansion” control knob in clockwisa direction to
1t oxtrome position. Now further two and half.of the two-kilo-
maoter circular markors ( at lsast) should shift from the screen

" echter, i.0¢ the Conter exponsion obtoined should be ot least

9)

35 kn,

4
If the tilerance of the indication in the chocked points on the
oct_ntmmua doloy scale surposses a value of pA 2,% kn, it is ne~

. Géssory to cclibrate the continuous delay systea in the folloe -

§~E~C-R-E-T |
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a) Set the "Conter expansion" ecule t zero and turn the slider -
of the "Minimun center expansion" thantiomeuer, accessible
f frou the sid¢ panel >f the computing wechenian unit, to abtain
o colncidence of the tranumitter Pulse displey with the begine
ning >f the sweep.
b) Set the "Center expansion“ scale to position " +40 km" and
turn the slider of the "Maoximun centerp expansion” paténtis =
Beter ty obatin o coineidenca 5f tho fourth 10 ko circular
o : range narker £31lowing oftor the transmitter pulse disfloy
' ~with tho boeginning of the sweop. _
¢)Sct the "Center expensisn® sccle back to "O k" and chack the
¢yincidence 3f the tramamititer pulse display with tho beg:lnn-
ing of tho sweup. If necossory, repeat the adjustment by
ncans of the "Minioun center expansisn® patontismeter,

d) Inspeet the calibratisn with the ™ +40 ko deloy of the be-
ginning of the sweoep and, if necessary, ropeat the adjustment
of the "Moximum center expansisn" potentismeter. Then repeat
the calibration in the " O ko" piint, etc.

Cj _ The inspection and the adjustuent of the cantinuous delay

‘

circuit con be performed slso with the disconnected trang=-
nitter, by calibrating in the " O kn" and "40 ko" points in
reference to the twenty-kiloweter ronge woricers.
In this method 2f colibrotion the "Colibratisn marking” sviteh
- 8hould be set td prsition "20 ka" and the "Zoro" positisn
ﬂ " should bo adjusted on the "Center expansisn® scale. Now turn
the axle of the "Mininun contor expansion® patentiometer to
dbtein a coincidence »f the noxt twenty-kilamoter circular
' . renge norker with tho boeginning af the ewoep,
} 'Sat the " +40 ko" positian on the scale and odjust the "Mo-
' : ‘-ximum conter oxpansion™ potontismotor ti abtain o coincidon-
; €6 of the next twenty-kiloueter circular range ncrker with
. tho sweop boginning,
o Furt.her inspoction should bu perfarmed as describod in the
! S above Items Njas 1-8, Instood of the transpitter pulse dig -
play noke use of the ton-ilonoter pulse, correapmding to
"% the twenty-kilometer pulse with the dalay of "0 km", Prior to
7 thia get the "Cnlibrotion norking" switch ta poaition "10 k",

(IE | S ...S;E-C;f.{-E-T -
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‘calibrati n ond 4 ctirn >f mngo=indicution accum

o, < of the computing mechanisn unit. '

|

-

;;.s""z)‘;\:s"&& the "donge in ko switeh installed on the panel Jf the tie
ar,

'_;ngp and cyntral unit, to pasition " 10-60". Set the "Tube . ...
R }awltcn" t> pasition "1" and tho "Calibrotisn morking” switch
‘ ‘rta' poaition " 2 kn"

) Gét the antenna rotation switch to 'pisition "Off*, ~“ha"R.F,
”égcan" and "Expension 13-60" control knoba turn in onti-clock- .
S‘lbe direction to their extrems pisition.

Cut on the transcittor high voltage and, by turning the "Conter
erpnnsian" control knob, adjust the tronsmittor pulse dieplay

.,.,'ta the beginning of tho swoup on the screen >f tho plan pasi-

Bareemom =on
Fg i
DA TTr et s

.
Dy - =

a

*'t4on indicator CRI.
’) ‘Turn tho "Ronge" control knob on the computing mechonism unit,
and obtain o coincldence of the measurewent pulsc with the
.{’.ﬁ.rst two=kilometer calibratisn marker following after the
' r' ‘transnitter pulse display.
In the pasition in vhich tho meassuremont pulse coincides with
tho two-kilnieter pulse, thu enplitule of the resultant sharp-
Jy incronseas
‘;'"-?é’;*{"&n exact ciincidencoe shiuld be nljusted by means 2f the maxie
Y Bun omplitude of tho resulting pulse, by turning the small
"Rnnge" control kmb ( to be pressed).

[}

,wr'—'— -f.';'--—.:-':':l o Ll e S

R

Coarer -

b _'."im scroen of tho monitoring tubo with the coincidence of bath
pulueo, is shown in Fig. 15,
ead the indication on thawlower scole of the drum of the come

& © S-E-C-R-E-T R

i)
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Diaplay on the screen 9f tho monitoring tube

with tha coincidonce 2f tho wnuasurement and

calibration pulses:

upper left- the pulses do not erincide

upper right- beginning >f tho coincidence
of the pulscs

lo>wer = ¢oincidence of tho pulses

1l -« tho transaitter pulse

2 - the movasuroment pulse

t;‘i 3 - the two-kilometer calibrution pulse

FIEE
,'{;‘,5 ‘@et the "Cnlibratisn anrking" awitch to position " 10 ko" and
': ‘Py turnifg the " Conter expciwion” control knob, édjust tho

W'q ‘thir'd ten=kilomater pulse fillowing after tho transuittor
&”ﬂ }},‘}‘pulaa Jieplay, in tho left port >f tho sweep troce on the o~
..,__‘-“‘f,‘rm'toring tube scraen,
, }G};gt'urn the “Range” contral knob 5n the computing mechanien to
'.'.. ?.’ft obtain thé coinéidonce of tho wotsuring pulse with tho ' thind
w‘f.  ton-ki 1ometor pulse following oftor tho transpittor pulso. Tho
.i -,1ndicution an the drw.l-acnlo of tho computing mochanism unit
}f.g‘ﬂahaum be 30,000 n - o ¥ 200 n.
17X If othor inlioctions are sbtained sn the scale af tha computing
nuchunisn than tho abova givon ( 1.0, "2 »X0 o - ot 100 u",
and %30,000 o - a 2 200 "), tho computing mochanisn unit’

‘-_ o3t should” be' calibrated in the following monnert

S
Az
&

M T uE-CeR-EaT
ll %5
— S
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Declassmed in Part - Sanitized Copy Approved for Release 2013/02/19 ClA- RDP80T00246A069900080001 -8




ll A ™M " T TMm

Decla55|f|ed in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8

NU rur'elpil Uigeell

T R R T -{lrrcLJ-anIu-

‘ . ' ) -\.tr.‘ ,'«_lz --: ; T -.:_-.‘,....- : O v

m)",.‘f?f Bt a range >f "2 ko =a" on the scale of the computing
'Y hanism unit, and turn. the "Conter expensian® control knob
. € ;1 tho transmittor pulso and the messurement pulse appear
1n tho left part of the sweep trace on the monitoring tube
R l' . 86recn, ‘
b) Set the "Calibration morking” switch to-position " 2 ko amd
© - turn the slide of tho "Minimum ronge® patentiometor, indtale
led on the side panel of tho computing mechanism unit, 4d-
Just the crinctdence of the moasurenent pulse with the firat -
two-kilomoter colibrutisn pulse fallowing after tho trans =
. mltter pulse diglay. N
'6) 4djust the ronga of "28 km-o® on tha sccle of the computing
machonism, ond eet the *Calibrotion wmorking" switch to po=
. sition " 10 km", Turn thé "Center expansion" control kmob
. until tho third ten-kilomoter pulse following ofter the trans-
mitter pulso is shifted approximuatoly to tho center of tha
‘ o 8weepd dn the screon 37 the monitoring tubes Ahead of this
d . . pulsc tho peosurement pulse should boe visible. Set tho "Co- -
’ -+ librotion uarking™ switch from pisition ™ 10 ko" to préti-
tion " 2 ko" and back, and sbaorve the pisition of tho twoe
kiloncter pulse on the ecreen of the monitaring tube ( tho
pulse ohead of tho third ten-kilometer pulse, i.e., the 14 th
- twy-kilometor pulse, if counted from the transmitter ,pulsa),
d) Sct the "Calibration mnrking" awitch to position " 2 heaa® .
( " and turn the slide of the "Maximum ronge” potentiometer to
v - obtain the cirincidence >f the measurement pulse with the
S ' 14 th two~kilometer pulse after the tronsmitter pulse.
' : a) Inspect the coinecidonce of tha pulses in the "2 km~a" ran~
o . ‘ge ond, if nocessary, repect tha calibartisn. after this
' fimpect the colibration in the * 28 km-n" range -and repoot
: '« the culibration, it nacussary. °
8) Check the acourancy of the performance 3f the cauputing iv:chne
- nlau unit. For this adjust the coineddenceo of ‘the wmeosurauont
'pulau with the second, thind, fourth, fifth otc, two=kiloustor

_ nitter pulse). Inspact the range indicntion on the scale of tha
. com,:ut:l.ng mochan:llm drum,.

,‘f"?

LY S K . T o -
‘ ﬁ'." ' . . - -

| i k —ip
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3 Purdr- Shis inspection turn tho “"Conter uxpahsion" 5c(e)))r(11t_|1;|.llJ l\gmh

r and 7" 3%t it s0 that tho wasureuent pulse and the reapective

‘ toa-t Snetor culibration pulec be placel in the left pert
of ;::—r gweep trace on the anitoring tube in their coincidence
pasitien.
Now avoluate the error in ronge meosurement of the computing mo -

. chan.i'or.;' unit from tha followlng foruulas

\4 = 2,000 n - a-r, , :

whoret: = the error in the range Lgosurenent, n = nunber of
the two-kilomoter pilse which caincides with the nesaurement
H pu_].ae, 0 = tho constont error in tho range messuronment » * = the
- Tange read fron- the computing mochonisn unit,
o Tne_arror of the range woasurcaent shoull not excoed:
» 3n the rongo from 2 to M Kie..eieeves......? 100
{ in?tha rengo £from 16 19 30 Kheveersssnennraaad 200 o,

9) Excpine tho accurancy »f the computing nachonisn unit perfor-

‘ »n:a'anwith the A-C. voltoge veriations from 112 to 118 V,

L Tho error of the rongo measurchent should not exceed the odnisai-
;' ble value ( as per Item 8) oven in this case.

1r t!ie error in some checking points exceads the admissible va-

/ "leo," 1t nay be decreased by weans of the "Maxiuwug range" onl

;—“..: "m_mmum range" pitentioueters, however, this adjustment causes
L ﬂn 3ficressc >f the error in eome other points. Hawevor this error
i r.wa‘du' not exceed the cdoiseible linits in any p2int of tho nog -

‘suréd ronge. The supploucntery calibratiasn is perforned by peans

6f‘1tl’m "Minimun ronge” and "Maximunm range® patentiometers in

thcmnges >f up to 14 ki oand abave 16 kn, respactively,

:'ﬁ . i_lnapoction and_odjustuent of the pasition of the longituiinal
; PR and_course markors, |
‘I\E .

W le'",_"methads describod in this paragraph, used in the inspectisn
and g;’d,juetmant of tho courec marker shiuld be applied only with the
'1mpo¢:tian 2f the rader bimb sight oquipment an the stend, 4An oc-
Lw.mto cdjustoont >f tho prsitisn of tha coursc markepr is perfarmae?
after the installation of tho. rodar bomb -8ipght equipaent aboaord tho
‘dirovaft ( sae Chapter I, § 4). ‘

'fho @?pactian‘ should bo performed in the following ordert

- ‘.f
"
’ L v 4

5-E-C-R-E-T

S & -
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1’1 : iy A
AT n

O . ﬁ{?‘”’:’ o - 67 -
: [}

f‘-j:)__g } "Range Jolay " switch to,position "0", the. - y -
el toh t { . . 50X1-HUM

ot R v 0 position " 10=60" and theo awitch on the azimith
‘?};fs,,j}{i;,f ‘e’ ization unit to pasition "Opticol bomb sight". The "Seo-
? e *an~ continusus rotatisn"" switch.on the caontrol pcnel of

L .
| ﬂ;w** 3tor acanning should be sat to position “Soctox", the
) SR F1“(.1.3*!’." switch to pisition "Fast",
’ F&) (it t j the antenna rotatisn aystenm anl nd,just the switches >f
F;'i; Q‘*ﬁ a3 a?ctgr scanning unit for sconning of the front scctor,. -
c;'“,"}':c z;:‘ 1 scracn of the plan prsition inlicutar ¢ 1ongi tudinal
,.hgr::" 2} should appear, painted ta the. 2oT0 roferenca >f the azi-
g g_:;;' )cale with an accurancy »f 2 1°, If thig longitudinal
&5:'3: » ia pointing in a Jdifforcont diroction, the screws of the
e dc:" :xti:m €211 of the CRT shuuld by partly lissenel ond while
hm;‘”m the screws, tho dufloction coil of the plan pasition
’J.a r ;Btor tube should b- turned ) that the longitulinal mar-
I o Raﬂ foints towarde the zora roferenco >f the azimuth scalo,
E aéﬂ"{ Twords the screws of the deﬂuction ¢>ila should bo tigh-
ﬁ‘JF' 10
,3)".;‘;“ kthe "Hefoguin" contril knod in cliock-wise Jiroctisn to its
d | ";"‘-r"r “ e poedtion. By means of tho "daceiver tuning" control
, SR '# tho noxdoun nyiso lovel on thé scroan of the wnltoring
-"‘“{'*';3 should bu cdjustaels Tho longitudincl morker on the acroan
ot aﬁ.c‘ aho plon position inlieotor ehould b always perfectly vie
’ﬁq "Ye to enablo roaling. '
3 f"?‘, -fnuJustm.mt should bs porfarmed by meons of the Ri-133 po-
¢: .ﬁ*' ,1omoter installed on the ric;ht e8ide punel »f the chossis
) i &5 “he PPI unit,
“’4) ‘Su,.f the swvitch on tha agimuth stabiligation unit to pasitisn
1?3:r.§r ilzyn zero”, On the acroen of tho plan ositisn indicator
E'M vortical course merker should bo visibla, The width of
- § course marker shyuld mot oxceed 1,5° , and the darkoned -
itor aftor the cruree merker should nat be groator than 3°,
" 4 the ewltch situnted on the osimuth atabilizotion umit to
ition "Compass”. Cut o>ff the antonna rototion systenm anl
tha antonna @Aanually t> such a pasition in which thu eog
jthe bose of tho moin goor drive >f the antenna preagses the
Maturo couree marker contact, Turn tho selsyn tronsmittor
Eho composs, type PIK-45 in such a woy that the Giurec of

AR is indicated In thy composs card oonla.

. . R S a—— o )
O Lﬁ §-E-C-R-E-T g
. . . - o
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h’".'“'*“ 1MW M WE TAKID iappcin ‘

-Hu P
<2> ; ,.ﬁ%ﬂ' o - 68 -
. ,. g
- {;f"ﬂ* ho sl auth atabilizztion systoil camwnantoaSc‘)’)‘@ HUmMt=

; g' 'me.. \, tho swoep on the screen »f the plen position indicotor

‘ §w tuha ( ".IOLI.n.d pant towards thu zero reference of the agiuuth soge
,' h &n error of not ever & 2%,
: If \.ne ewcep does not point in the coreect pisition, tho follo-

-

Y
:.'g wi.ng measurea should be token:
’ 'a) Mf.t the gear with the spring inlay, ecoupling the wain gear
““"drdve anl the ozimuth J1fferentioting syntem.

b) Turn the shaft®s>f the aziuuth litferonticting systenm eo that

‘.' t

&

i

i

8

E’ tha sweap trac: points townrds the zero reference of the agi-

J

v tﬁnth acole,
o) L@3tall the removed genr >f the ozimuth differentiatind syen .
20 tom t> its place; thoe higher part of the gear sh>uld be turne

if ) ,,wa.l by 1-3 teath in referonce ty its lower oHart in tho Jdireot~
i‘* - 10n dpprsite to that of the spring pressure, to ossure o re-
A ,Mablo wounling.
:6) Bat'the switch on the azinuth otabilization unit t) pasition
’ “,; N So'layn zero". Thoe eweep trace should "paint towards the zero
‘ f‘% . mference of tho oziouth ecale with an accurangy of 21, The
o‘ ffh antc*rma should be in the poraition in which the ininiuture nnrker

}a; ! coaﬁact ias closel. If the sweep is mot in thu correct psition,
} F

the following ie nucessany: :
a) Xoosen partly the screw locking the "Zors adjustment” sector

v
% *“, ,,.ﬂn the uzimuth stabilization unit,

£

ii’.’ b) I‘urn the sector for adjusting tha awe.. *race ts the zero
L,‘" “ ’f{ :;'eferonco >f the ezimuth scole.wf the plan poaitisn inlicatop
i }5 creon. If the correct pasition of the sweep traco cannot be
‘. iu,justerl by rotation of the sector, the sactor shoull be ree

'ff'" i (.}mved fron tho zero.solsyn shaft cnl the shaft should be
i" N m.?turned L) bring thu aweep to the gzero prsition, Then the seo-
or 1s wiunted to its place and the screws are tightenead,

ect the brightness of the course morker.-ani, if necessary,

_’ﬁat it by m_ming, the "Couree marker hrightnesa® potontioe

-.:"

. ‘ xe;gciy
} the switeh on ‘the sootor=scanning oantrol.panel to position
tinuous. rotntion" and set the "Slow-¥oat® switch on the pa-

'*H";r'
tir‘

' g“ 8-E-C-R-E-T fﬁ

I'_

—— e e 1 -
——— '
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LA I R - Tl el ‘

Ol - f' e '
Tk r
t @ timer and control unit to position "Siowr SOX1-HUM

: | ~ ) the antenna rototion mochanism anl oxnuine the ratation
‘ f ep trace onathoe plan position inlicntor sorecn in clocke

Jetions
b Jp~-watch anl observe tho rotation of the aweep on the
. . ition indicator screen to find the rotation velocity of
© gnne: eystom, The rototion velocity shaull be from 9 to 17
) -’otation velocity is off the above cr,iven limits, the ‘
g is necesaaryz

T
B
13

Y

S
&5

-

IZ" L3t the D.C.’ voltage of the power-auppl,y to oxactly 27 v.

h Een the threa screws and reiove tho covor from the ane

4 & case ( Unit No.15),

E‘-’:‘; 'en partly the acrew of tho yoke of tho R 1501 variable

f" o [8tor.

?w it tho yoke of this resistor to obtain a mtation velocity

rﬁ, 2 = 13 rep.me

v{'#_ )ton the screw of the yoke and replace the cover onto tha
‘ 3nna coge.

la "Slow=-Fast" switch on the panel of tho tiner and cant.ml
,,o position "Fapt™ and chock the rotation valoeity of the

Jebp T
:Y N

T,
t{

&

.I'.
! la; it should be how within the liaits of 19 ond 29 rep.m.
-
i . '
r . pection end adjustment of the ontonna with gector scannipe,
- .o :
S ;ge“eootor ecan-Continuaus ratation” switch on the control
_ L gaf the eector scanning unit to position "Sector- scan",

‘ ' :.ma 2f the soctor ewitches set thu frnt aectar acanning,
4 : 'vitch v the ontenna ratation sechunisnm should bLe set to
',ian "Fest",
ho switch on the osinmuth stobiligation unit to pasition
Yo | ‘cal bamb 8ight",
2 12 screon of the plan position indicator unit a longitudinal /
‘ ' b Sr should be presented. By means of the cureor line on the

< %r of the plan poeition’ indicator tho angle of the front
)r should ba monsured now ( at least 63°); the darkonod saoe
’ J;r la not conoidered in this measuremont,
V. Mdth of .the darkensd suctor at the énd 6f the front’ sector

Ay hauld not excead 20° ( gee Fig.lﬁ). :
8-E-C-R-E-T "ﬁ L

T : ]5 No Faraion Niceam T r -
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Display on the plan prsition inlicator acreen
during the inspoction of tho front sectop

.1 = the lonzitudinal marker '

€ = the oziauth scale

J - thu center of the front sector

4 = the darkoned gector -

3 = the cursor line of the filter

;:F ¢ ongla of the darkenel soctor with tho operation in the "Op-
ﬁ_‘hi 1ca1 bomb eight™ position should be pmferably Reasured with

Sr 107 ¢ continuous rotation of the antenna,

f’) - bpect the position of the center of the front sector relative
4i:?) the longitudinnl marker. For this neasuremont thed L
5 '. les should be measured { seo ﬁg.lG) and tho angle botween

.ail_ - '(}L~f

N M a

.. &lere . @ the angle. botween the longitudinel marker and the

X loft liwdt >f the front aeotor.

Jg = the angle Betwean the 1ongi tudinal markot cmd the .
right limit 5>£ the front sactor . .

l = the angle botween the longitudinel marker and the
center of the front saotor,

3-E-C«R-E-T

-

q; No Foreign Dissem i . I‘ T
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'E;.i}'_' ! angle botweon the longitudinal marker and the c%'b‘)a- HML'JM

%g.fij;"fz': ;frmt aector should be mot more than.5°, _
."‘

St ~
%‘f-"{g gut off the antonna rotatisn wechanism and loossen the four
Tile W\aldin[, tha cover of tha key switch of the sector acenning
Sh (:n the azimuth differcentiating moechaniem unit, anl remove

T
.'f.:i’
¥ .G'
\"

Lsssen salightly ( approximatoly by 180%) with a spenner the
tw> 6 mmn scrows lacking tho key, so that tho key turns in

1o
% L, }the COVare
f

the mntenna rotates continuously in a oircle in pisition

:T.;{ﬂ "Sector scan” of tho "Soctor scan-Continuous rotation®
751 awitch, tighten slightly the acrews locking tha koy of the
r«;;«‘  sector scanning, -

& f ¢ 1 Inspect the position >f tho center of the frant sector in
’“ 3 rolotisn to tho longitudinal nurker onl meesure the angle
% 3 betwoon the center and this marker,

Install the cursor to thue loft limit of tha front sector aml
Y cut on the antunna scanning systom.
509, Turn the key switch of the sector ecunning appromimately by
"1":':'.."' 4 an ongle equal to thu " angle, howaver in opposite direction
5% ( in relation to “Ye Thua, for example, if tho center of the
- ' scanning is placed 8 Jdugrees to tho right >f tho longitudi-
;4% nal marker, the koy shoull be turned epproximately by 8° in
i;,‘*:-"j‘.'-“‘ anti-clock-wise directiond ’
.-t ]) Switch in the antenna oscanning wechanism end inspect the po~
%< 4 sition of the laft limit of the front sector in ralstion to
the cursor line. The engko botween them should be oqual to
H3:0%%  the required angle of the shift to the center of the front
e [ sector., If this angls is too small or too great, the antenna

F

|

scanning wachanism should be switched off and the key should

.  be turned in the raapeot:l.vo direction.
:,: %) Tighten tho ascrows locking tho key of the aaotor acanning
"“‘-'-A 211, and inspect the position of the conter of thoe front sactor

relative to the longitudinal markers’

Y .
R g TR
o

ey

t%\

iy

‘-S-E-C-AR'-E-T S }l‘;

w . - . E- -
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. T‘ anr*lo batween them should mot exceed ~ 5° » If the angle is
o nter, repeat the adjustment according to piints b., c., d.,6,
‘ t.,‘and @+ When tightening the screws the operating key should
Imt b pressed too strongly to the contact pad, as this could
: mz’luance unfavourably tha performance of the sector scanning
ayotem.
," sct the switch on the azimath atebilization unit to position
" "Gelayn zero",
" 86t the "Sector acan-Continuous rotetion® switch to poaition "
'“Bector acan", and the "Slow-Fast" ewitch to position "Fast",’
tho sector switch set to front asector position. Cut on the an-
tomna rotation syatem and turn simultaneously both sector swite
ches to inspect tho operation of the antenna scanning through all
admuth positions,

"~ The width of the sectors next to the left and right limite of the
. £70nt sector, may be smaller by 10-15° as compared with the front
soctor; the angle of tho sther sectors should bo from 60 to 85°,
tith fast acanning the overlapping of the sectors should be at

depst 1,5°,
¥ith slow sconning the sector angle should be 50=70%°. The unco-
' vered anglo botween the sectors should mot exceed 2°,

' 5) 83 means of the eector svitch adjust the mgle of the back sector

|

by

3

TR s s e

0 - ‘3:'. ‘

o 60° and imepect the scanning speed of the antenna which should
Abﬁi
E&lh fapt ﬂomn& ooot‘-o-o. T0 = 120 808]38/511“.
mth Blow acannim.ll000|oonnso - 30 acam,mn.
5) Qut off the antenna rotation system.

- 16.5 Inspection ond adjustment of the entegna tilt mechanisn gg-
' l'.:& ) the 2@!&. '

ecti a snna tilt o

.-p_
N &
!‘."
L]

‘E
1) Bﬁ meuns X two loevels, 1mtalled on the antenna base at an anglo

'8¢ 90°, adjust the exact horizontal position of the antenna as-
__g@nbly base, -

o ms — e e e L C el e e
-
+

" "-J §-E-C-R-E-T ,
+ ! i -
o No Foreian Diaaam 1 -
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'2). Inate1 a protractor on the .entenns seguent and progss the "Up
. Dovy.awitch to odjust the antenna to a position where the an =
gle Batween the segmant and the horizontal plane is * ° ( cce
Fié.l?) _
o % e : The angle .of 19 eorresponds to the position of the
= anto;ma in which the radiation maximum 18 parallel to the ho-
" rizontal plane. This angle in checked eimulmneously with the
. . meagurement of the horizontal rediation pattern of the antenna
' ' (§20). e indivicusl value of this engle is given in the papers
of the radar bomb sight aquipment, usually this nagle 15 from
6 to. 8%
The entenna tilt indicator should give a tilt-angle of O 222

' FAR, 17:Position of the radar bomb sight antenna in the
ad justment of the zero antenna tilt:

1l - the segment of the antenna

2 - the protractor

3 - the antenna reflector

Upper plane marked in the picture- ma ximunm
radiation plane

‘ o Lower plane in the picture~ the horizontal plane.

-

3) Chieck the antenna tilt variation while pressing the "Up=Down"
.oi‘rltch in its position "Up" until the antenna arrives to its
- ektreme upper position ( if the measurement is done on the'
otam in the repair shop, the antenna eegrent will tilt down-
K \*-‘ards). Read the tilt-angle of the antenns from the protractor,
i, 0. the angle batween the antenna segment and the horizontal

| _-'p&ane (e
— :Jﬁm ;I,W:‘ S—E-C-R-E-T Il‘i,1
L__‘ . .o - ”[L;, No Foreign Dissen [3: ro
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o

m: ° }J.ate the angle of the upwards tilt of the anterna from
lgm ;ormula

1

¥
i
3

~
.

e
o -
%

L1 % o au, _
J is ths angle of the upwards antenna-tilt,
‘o 1s the angle measured with the protractor in ‘
tha initial position of tha antenna
g 18 the angle measured with the protractor in
the extremo upper posiﬁon ¢f the antenna.

..-:4) 7 Hect the angle of the downwards antenna-tilt by pressing tho
-“; _.&"y :Down" awitch in 1its lower position until the antenna stops

,%. i, 3tla extreme lower position. Find fiom the protractor the en-

}_ {: +of the antenna tilt in relation to the horizontal plana
?,ﬁn.( :ﬂ). Calculate the downwards antenna~tilt from the formula

Ay = am i, ‘
; 1s the. angle of the downwards antenna tilt,
\ d is rhe angle mcasured with the protractor in
the extreme lower position of the antenna
Yo is the angle measured with the pmtmctdr in the '
initial poeition of the antenna

§ engle of the downwards antenna-tilt should be at loast 2°,

P~ - Natment of the antonna tilt,

e _; of the above mentioned, .ngles is smaller than required,
A" . jenna tilt mechsnism should be adjusted, If the aum of both
b is less than 25°, the edjustment should ba done by mesns of
B! ,hre svitches Mk 1502 and bk 1503, installed in the antenna
€, Jnit No.15). .

‘the sun of both angles e equal to 25°, or groatur, and ono

#4 antenne~tilt angles is too small, tha adjustoent should ba
changing the length of the pull rod ocontrolling. the antenna

?;‘ 8-E-C-R-E-T ' Eﬂ
- |t{ '
< ——— —— No F . m— ———
l” oreign Dissem h r
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. -B-:-}w. No.1l, If thes downwards tilt-anglx. of the entenna is upder
20 ,' ‘0 upwarda tilt-angle is 5% and ths sum of toth anglea-is une
/ “der { ', thodjustmant 1 done with the miniature s itch Mk 153,
: inst/ led in the antenna box ( left side, down). The adjustment 15
done (‘3 followesa:
' a) mra\rn the cover from the antenna box,
b) I.ogaen the lock-nut onnthe screw pressing the awitch ( use the
. 8 m apanner)., .
©a) Iooaen slightly the screw and check with the protractor the down~
wau’is antenna-tilt angle. If this angle is 20° or less, loosen
the screw s8ligthly more and repead this operation until the 20°
the antenna tilt angle is obtainod,
Example No.2:If the downwards tilt angle of the antenna is 20°, omd
( the upwards tilt angle 18 less than 5° y the adjustment is to bag do-

ne with the bk 1532 miniaturc switch, installed in th¢ entenna box
( left side up). The scrowa are accessible through an opening in the
lowar part of the antenna box.

()\ Example No.3: If the upwards tilt angle of thd antcnna 1s loss than .
) 5° , &nd tho downwards entonna tilt angle is more than 20° , and if
) ' tha sum of tMb angles ie mor: than 2‘50, the adjustment should beo do-
) ng by' chonging the length of the bull rod tilting the antonna:

a) I.ooac.n portly, by woens of the 9 mm spenner, the nut on the
threaded part of the pull md.
b) Re;nove from thc cam the splint pin fastening tho pull rod to the
/ ’ antonna.
' o) Rcmovo the cam and loooson the pull rod.
a) Tucreaae the length of the pull rod by turning off ita threadod
part.
@) Ifetall the pull rod end tho cam to their places and check the
. | 'v_‘ériation of the tilt.angles. If nocossary, repeat the changing
' t.? tho length of tho pull rod os explained above.
£) Fetall tho splint pin and tighten the lock-nut.

N
Exm* o No,4t If the upwards tilt angle of tho antonna is more than
' .‘,nd the downwards tilt angls is less than 20° with tho sum of
the mlea axceeding 25° , the lenght of the pull rod has to be de-

h\‘ ' L v S et - - - . ‘.‘, “
ﬁ./ s ' @ S-E-C-R-E-T L
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r | . “gtion and edjustmept of the antenna tilt indicator,

K
o700 f .t with the protractor attached to tho antenna segmont, the
. ‘At ongle of the cntenna ( 800 §16 4, Item 1), '

o, it

";o_intar of the entenna tilt indictor on the timer and con~

s

sU11t pancl should indicate an anglao of 0 2 2%, If the

r‘,. ‘-':Il
e, a
. er position 1a outside the above limits, it should be ad=

R

L W,
'Jéj ".-'_'Pd by meana of the potcntiomoter controlling the antennas
E'“ | ‘.‘:‘}( Unit No,19). This is done in ths following woyt
.- 3 " pen the 5r-19:35 conngctor, loosen two bolts ond remove the
| N % '-‘ g:;mr of tho antonne t1lt potentiomoter. Thon connoct the
L bov .
L, e i i
¢ o g . redar bomb sight equipment

R ‘nd slightly looson ( approximately by 180° ) the acrew, lock-

% -,;ng the position of thu slide of tho zntenna tilt potentiome-
it per
h“, . . . ‘i‘ i . .
) , '- : ;,‘urn the axle of the tilt potentiometer by on angle approximae '
| é - _{l‘le three timee as groat ss tHe angle read from the tilt po~
;. . "pontiomotors Turn it in the dircction corrooponding to that

G
_— .“’ln which the peinter of thue indicutor i3 deflocting from the

(. .
:;7:; , v "Feferonce zoro. .
L - 2t The polntor of the tilt indicator indicites an angle of
. o :h instood of the zoro angle. Undur such conditions the alidy
ﬂ )1 potent;omote:j_-should be turned by approximately 12° in clock= .
- jiroction, |
) "+ %Press with tho index finger of the left hand the goor instol-

3 N
;zi?ed on the axle of tha tilt potsntiometer, and with tho left
v.' 7 %hund thunbpress tho slidor of the tilt potuntiometor, ond

' ~gtighten with tho right hond tho scraew lodkting the tilt poten-
. :z tiometer sn its corroct poaition,

_.;:Cut. on the power-supply of the radar bomb sight and che& the
”hpoeition of thopointor on th: antonna tilt indicutor. If the
- pointer indicutes an angle difforent from #0190, ropeat tho ad-

1jus tment as exploined above ( Items b, 8, & ). . o

T

TR

=

F R Y
=T

e
4TRSS

"F.l " -
f’ « .. 4Replaca tha cover of the antenna tilt potentbmeter, -
. .48t ontenna downwards by on angle of 20° .2+ { by means of -
3 oY _ 0 .
v Pmtraotor). The antenns tilt indicator should indioate ap
: Joor20 222 | .
D l.,‘.:- sk Seuapr !:'rﬂf\-i't-""—"""-‘f* «---n—-»----.-u-v&-—'--‘—-:-:-m-‘ ,t;
#‘ 8-E-C-R-E-T %1
- | !
&1 Ko Foreign Nianam . wll

_Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : GIA-RDP80T00246A069900080001-8




L ] . L. . - - W T
. ‘ ””“L"h._- ] ] ) dz_ '
Declassmed in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8 I
. | No Forelgn Dissem ”

. ; t
3 . R 1 S ' 3 M 0 A
_ g S e - Lo I1dww-—-ﬁ- ---—'a.!':-‘ gt
b A . . .
: - - "

B “-’1'%1‘ : . CoL
- E | o . 50X1-HUM
b -1 = . { .

{15 is rot 80, turn the R 1902. potentiomotor to obtain the - .
et indication of the moter. . Yo
‘#;' “jet the accuroncy of indication of the antonna tilt 1ndioa- )
oo Uae the protractor to change the ontenna tilt angle in
e of 5° in the upward: and downward direction, and in each
(U $ .on write down tho indicntions of the protractor and the
. i miyxm:x tilt imdicetor,

i~ »Serror of tho antenna tilt poaition is checked from the fol-
| ,3)1g fo rmulaes '

iy

warde tilt angle).
mgosurangnt of the up-
-g ' wards tilt angle)

et .

} . vg BN, . - -'__.1 ( meaaufembnt of the down~
=

i
!
L]
-
P

al = megsuremst error ( in dogrees) '
- = the angle read from tho protractor with the ini-
tial poaition of tha entenna of 0° { in degrees).
- = the angle of. tho entenna tilt with reference to
. the horizontal plane, measured with the protmotor
( in degrees). '
1= tho ongle of the entenna tilt, meosured with the
antonno=tilt imdicotor installed on the timer and
control unit ( in degrees).
. % arror in the indicution of the antonna tilt angle, -0 indi-
‘ i ?ed by the indicator, should not exceed’ I 2° 4n 011 points

pected.

. “ipection of the rato of chongg of the antenna tilt angla,. -

“hss the "Up-Down" ewlitch and install the antonna to ‘tho upper

Jreme position,, and then to the down ( lowar) extreme position,’
' i CL gboth positions mote the indicution of tha protractor.

H ' ' J;aa tho "Up—Dom awitch and etart the stop-wntoh ot the same

G. . .
*ad, from the atop-wntoh, the time necessary for movement of tho

Lﬁtenm from one extroemo poaition to the othor,

: ?1 = w\“ﬁ'

: - 'y Nn Faradion Niamam 1L — e
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4) € ,oto tho rate of change of the antenna tilt anglo'from tne '
o Ang formulm .
' ﬁ t ' ‘ .
" wherg¢ = rcte of ohange of the antenna tilt ' \
, ''= the angle, meocsured with the protactor and corresponde
ing to the axtrems lower position of the antenna.
A i = the angle, measured with the protractor and corres-
pording to the extremo upper poaition of tho antennsa
i ‘ t = the tima, mecsuroed with the stop-watch, corresponding
to the movement of the antenna from its one extreme
position to the other, . . '
The rote of change of the antenna tilt engle ( -./) should be at
lsast 4 degrees / 800, but not over 6 degrees/sec.
E. Inspection of the operction of the aontonna tilt mochaniem on
s ) the oircraft, :

On th> aircraft, the following characterietics may be measuredt
1) Tho limits of the ontenna tilt angle, by meosuring the extrems
position angles with a protrector, The difference ongle between
the two extreme positions of the antenna defines the limits of
the change of the antenna tilt which should be 25° at lenst.
The protractor should be installed on tho cover of the antemna
. -aegmant, )
. 2) Thé rute of change of the antenna tilt angle, os de.or.lbed above.
( ’16 D-)o '
. 3) Thg performence of the antenna tilt indicator. This is measured
in the following ways
a) 'Presa the "Up-Down" awitoh nnd sat the antonna. to its extre-
'3 upper position. The antonna tilt indicator should indica=
'te an angle pf approximatively 5 to 10 dagrealo
b) 'Install the antonna in its extreme lower position. The in-
vdiocution should now be at least 18% |
c)’ Ad4 the walues of tho angles measured under "a* and "b"; the
aum of the onglos should ba at least 21° ( usually this sum

Ve
RN

1. iia from 25 t6.26%). \ :
\l - . b §-E-C~R-E-T mt""
L_‘ i ]’;’ No Foreilgn Dissem H T
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. 311, on ong of the bolts
%e box ( Unit No.1)), a

}0“04) .

"’"the "Range in ka" ewitch
)it.o its position " 10-6u",

= ""‘F ‘f.‘t manually tho antennu so

b |
?p trace with the cursor,

‘!h manually the antonno in

3¢ with tha medium part of

N g trace with the antenna rota;iog. o

: ‘re o cclibrated chart in tho following way?t ‘
lc. ¢ millimater-poper of approximatoly L5x7@ cecm omd 2 -
nd it around thy boae of the main goar of the antonna oys=

o ;m so that both ends of the chart exnctly meet; tho rest .
¥ the papor should bo cut off,

move the paper band from the goary divide it intd 12 seo-

jit:mf;, and dr.w tho respoctive dividing marters with a pen =

;3, gl cach aection is equal to 30°,

‘ })tsition " 10 kn", ond the switch on the azimuth stabilizo-
. iunit to positidn "Selsyn zero". By means of the " Expanaion

| D" control adjust a sweep ratio of 30 to 60 km. Uso the

’;aup amplitude” potentiometer for adjustment of o eweop am~
,ude cqual to the redius of the PPI screen.

fﬁ‘m the powor-supply of the rodar bomb sight oquipment and

o ?direction of zoro rofercnce mark on the azimuth acnle. For
U ,5, install the cursor line to the zero rofervnce of thg nzi-
8 scalc and obtoin the coincidunce of the medium part of the

( the extreme right ono) on tha
visor device ( sau dmwing No.32~

on tho tiuwer and control unit po -
the "Colibrotion morking" switch - |

thct the sweap trace pointa in

TR W

@ tha dogree= calibroted chart to the antenna guar in a po-
'-*on where one of the reference marks on the chart caincldes
tho pusition ofthe pointer of tho visor davico. This point
ba further considered 2as.gero reforonce.

':-'rond from tle calibroted scale on the antonna geor). Note
engloa of antenna scanning defluction on the azimuth acalo
« plon position indicntor ( shift thc curdor lino to coin-

stepa.of 30° ) tho angle is to.’ " é

tho sweep troce). Evory time wri-

: ﬁdown thoe diffemnce botween the awaep trace anglo frono t.ho g

gﬁ - '8-E-C

L R R p— . ;ﬁ, No Foreign Dissem ?j e
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i o ontenna azimuth angly 1a 30° and the correiS0X1-HUM

‘e on the plan position indicator mcreen is 32°,
ytween both angles ic thus 2%, .
wa odmissible difference betwoon the above two angles is

The Qif-

h positlon of thu antenna evaluate the curvature of the
"line from the centor of the PPI screen to 1its circumatnn-
i the following wayt

int the cursor of the filter on the plan position indica-
? scroen to, the c:librutiaon markers situcted in tho bee
nning and the ‘conter of the sweep truce. The™position of
s@ cursor line is to be noted from the azimuth scale of the

1 screon, . .
irn the cursor >f the filter to the culibration markers in

‘e contor and the ond of the sweep traco., The position of
e cursor line is to bu noted from the azimuth scale of the
,’I scroeen,

'chulota the curvature af tho sweep trace as the differcnce
atwoen the two rosults obtoined with the wessuromeht doge
‘ribed in ® a" and "b", Tﬁe‘ curvature shyuld not excoed 3°.
~mlate the mean quadratic error from the following formula; -

4
. ‘)2

R T RO RN W L S
. = v
roet - nsen = tho mean quodratic error

. - ,";_-60 terans l{:‘ £ tho respactivo diffe}'dn‘
0, 39, ' 330
ces botween the angle of the sweep trice and thu an-
tenna engle, as measured with the piosition of thoe an-
tonna in the reepactive angles of 09 302, 50°..330°
The mean quadratic vcluo should not surpass 1,5°%,

iInsgectiog of tho ratg of chango of bearing of the cbmgaas
elsx_n:tmmmittog, typo PDK~45, ig tho azimuth stabiligation

t unit.

. . }

' t the "Range in km" switch on the timer and control unit to
bition "100" and the switch on the azimuth stobilizotion unit

» Pwition "Selsyn zaro"s .

+ ———

T S-E-C-R-E-T
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g). I, 2 "Left~Right" button on tho timep and ecantrol unif. nu'!

: ‘cr. - - ontenna 1o a position in which the aweep trace of the
k" 1tlon indientor points to the zero reforence of tho osse
7 les Sot ta.this pisition also the sursor 1ine of th 243

- oteins

.” e 7 awitch on the azimuth stcbilization unit to position

by "

Y, ﬁ‘f} 3" and use a permanent mognet to deflect the moving sy-
otu" * the PKD=-45 eplsyn tronsmittor sy that the aweap troce’

. Yo 1 to the samu position as in tho "Selsyn gzero" position

of (" wltch. Note, from the sculo »f the solesyn-trinsmittor,
the ;| 1tion of the compass cord ( appraxiaately 0°),

$) Ey r 3 of the permanent wegnet turn thy udving system of the

8¢’ tronsmitter by 90° in arbitrery dirsction from tho posi=
titn { hesured according to Itom 3 of thie peregraphe 4after the
syots © of the azimuth stebilizatbn compensates for the deﬁeo—
tien; The oweep trace on the plan position indicator turns appro=
xirit-1y by the same angle and in the seme directions |

7Y 8ot "2 .witch on the agimuth stabilization unit to pisition

"3alc 3 zers” and start tho stop watch in the same moment,
'. The &7 3up on the plan position indicatop will atart turning, In
* the r"aent of the stop of tho eweap, svitch off tho stop-watch.

_5) Calea’ate the rato of chango of baaring of the oompass solsyn-

tmrmr;;tter in tho ngimuth stabilizetion unit from tho follow-
ing £armulas
Z) t
whorg .= the rute of changa { degrues per sec),
- As= tha angla compensuted by tho composs selayn=transmit -

‘ter( 90 X 319),

't = the time moasured with tho stopewatch ( in saconds),
Tha rz}to of chonge of baaring of the compass selsyn~trensmittor
in 9 ozimuth stabilization unit should bo at loast 4,5 degroes
Per sgcond,

f

BN

A Y

8
[

e '

} 8-E-C-R-E-T
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X ¢ pection of the coincidence of the pyicep traoca ﬂ,tn thg
: moyarant of the comnrag, )

1) 8¢ . he"rronge in ka" switch on the timer and control unit to -
‘ po¢. don "1X0", The awitch on the asimuth stabilieation unit
. 8hot 1d be“sot to position *Compaas*. .
,3) Usa "a permanent mognet for adjusting tho compass card to po-_
' sitfon 0%, and turn the antenna 80 that the cam on the main
: 8eay >f the antonna ossembly presses tho miniature switch of
« tha course marker, -,
| The swecp trace on the plan position indicator screen should
noy be polnting in the direction of theo zoro roferonce of the
aglruth scale with a tolerunce of = 22 If this is not true,
edjust the system, es doscribod in § 13, Item 5. Writc down
tl"m'@vclue of the deflection of the sweep troce from the Zoro
. rofarcnce of the azimuth scple, '
" ) Uoe o permonont magnet to deflect tho compess card of the sole
. oyp tronsmitter in successive stops of 30°, ond road the snglea
s ' of thce sweep defluction on the screon of the ‘plan position in-
S qtg:tor. In cach of the inspected boarings writo down the er -
¥0.* observed ( 1.0, the differonce between the angle of defloc~
- ¥~n of the compnss and tha angle of defloction of the sweep
. 0" th¢ plan position indicator).
. . % s maximum admissible orror is 24°,
y ' L4 sculate the mean quadratic error from the following formuln

§ ' .
g L L v (08w (Lg)® v weretlr )

. B .o ’A‘ -I.'J

4 mean 12

" g e ey a

o

—— o oo -

#-l-\O' ‘-‘}.aog /.“60..--"-{..33 = the raspretive errors with
Dussuraments in tho 307 60°..,.320%bearing.
mean quadretic error should not excess thu angle of 2°'.

fresd_\., pean " Wean quudratic error
s-\.
}

Tk TR Am. oy

¢ Inspection of the voltaga : at er pulsa -
i ducgg 9.! gg LT 9Y:4 !!B!El .

% ? meagurement of the pesk valtuge of the.firing pulse m;:y‘ bo
‘ ;:an - jwed with any of tho instrumcnts ueed for messurement of ponk
N [ S N M — .
l 1 8«E-C~R-E-T
L_. I "' No Foreign Dissem A '
0246A069900080001-8
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valtar s “tho 251 synchroscopa, tho VIK =1 and VIK-Q p20X1- '.".U_M-
metarg, thc VKS=7B voltmeter, the 261 pulsc gererator, etc. '
Fupilisr .on, the messurcmont methods used with some of tho men~
" tioned instruments are described, The messuremont is performed at’
“the end of tho "44" cable which should be disconnectod from the
" trensmittep.
!' Ths meosurcmant should bo done 1n_ the following throeo reéimea
- 9f opervtion Jf the rader bomb sight oquipmonts
- 1) The "Beacon=Scanning” switch in position "Scanning”, the "Rmge
in kn" ewitch in niyeition " 10-60", ,
+2) The "Buacon ~Scanning” switch in. pisition "S..anning", the "Rane
8¢ in kn" switch in position "100",
3) Te fBeacon—bcanning" switch in position "Beacon" , the "Ron -
’ g in km" in position *l00",
The pusk voltage of the trigger pulse of the transmittor should
be at loost 105 V in all the three montioned regimes of operatio
The ‘Vaoltage measured i1s usually within the limita of 130 +ta
170 V. The high voltoge of tho transuod tter should he switched off
during th metsuremant of the trigger pulse peak viltoge.

A, _g_aggremont af the peak value of the tronsmitter trigger pulse
R valtago with the synchroscope, type 251,

- 1) Coxipoct the power-supply cable of the synchroscipe to tho 20V
. 90,¢t.pss. or 115V 400 c.p.8. mains { the receptacles on tho poe .
o we.:! convertor control panel). Prior to switching in the power
'al.\ﬁpl,y inspect the correct pisition of the viltage switch ( on -
baok side panel of the synchroscape box) occording to the umol-
tage used, -
a) Beﬂ the switches on the synchroscope panel in tho following
poaitionst "Input resistance and attomuation® to position "1
10", "Sweep " to pusition "Woiting" , "Timo Ranges" to posi-
tion "10 microsoconde”, "Time calibration" to position "Ofe",
« APApplitude colidration” t o position "Off", "Synchronization
ce;;tml. Internal/Externol® to - pusition "Intornal“' "Synchro-
7 nAksation eontrol + or =" to position "=¥,
3 D‘ connect the cabla "44" from the .§:-ll-44 rocoptac...e on tho
t' nsmitter ard attach it to the left "Input" mapecmcle of

8ynvhriscpes

~u,
-

. T e s

+

LI ——
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b e "Brightness” control knob if the aynchmacol?ac))& I_L%I.Jtla\nckv.

iimction and odjust the adaquate brightnusa of the display-

‘.ju';;‘;;u . am" controls adjust the display in the center »f tho screan,

';ra.zmtnl swoep 1s obtdined, turn the "Gein" control knob

.3 acree, By ieons of thd "X axig Loft=Right "™ and " Y axia g

ho "Focus" contiol to focus the display on the screen, If ; |

{#r right) to obtain a staoble diaplw on the screen of ayn-
,c.)pa.

ﬂ; . ,Lo";he "Attenuation" and "Continuous" control knobe for odjust-
e ;{ of the pulse height on the screefn of the synchroscope equal
r’f"; jor 6 calibration divieiona,
R -; the lower "Gain” control knob in clockwiee direction to its
unrnu position and set the "Amplitude culibrution“ switch to
bt ﬂtion "On",
i j.m j the "Viltage? control knob until the hoight of the vertical
2l ,e, ~btained oh the scroen, is equal to that cdjustment a¢ -
; e’ 11ng ty Item 5 of thia paragraphe.
1,, “Ji, from the scule of ‘tho voltmater. 1nstalled on the front ff
g ;,of the aynchrvacope, the value of tho suppliod cclibrated |
2ge und multiply it by twd. The valuo obtoined is equal to;:
fj&‘,pwk value o9f the trenamitter trigger pulao viltoge,
form the above described measurement in all threa regines of

k. f~'-
Fial, J{ctian of the radar bomb sight.

’S?uremcnt of tha penk value of tho trigeor pulsa of the
mmitter with tho VIK=1 a valtmoter,

L ! !
.' ‘=-‘__-'r§:.witch in the power-supply cable of tho VIK-1 mutor t3 the
¥20V 50 c.p.8e or tho 115 V 400 c.p.s. moins { receptocles
Pn the control ponel of thi powar convertor unit). Prior t) .
Jtsmtching on the power siurce, inspect the correct position
Of the valtage & 1itchs

“14ft the upper- cover 3f tho pulse voltmtur and 1natcll tha
Bpocial connaectyr from the accessdry equipment >f the VIK-vJ. |
‘;-irw-f"‘;i"t’ the .contral recoptncla. .

Set thu aviteh on the frant panel of..the voltmotar to position

;PBJJV" and connuot tha receptcele "3" on thu front panel with
§tho ¢innoctor installed in the contral mcepteclo on the up-

Por panel of tha valtmetor,

)-

F“;I | - s-E-c-R-E-'Ij i
~h 1}

Nn PAradrem Ndaaao — e pn
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‘m pawer supply switch an tho fr:mt panol 3t 5%(1VJHP‘FM0-

e 2 pasition "On".ifter the tubes aro sufficlently heatod

'.“.'-';:.‘” ; minu;ea; turn the "Zoro adjustment” control knob o the

S % penel of the voltmoter to instoll the >3 .
, yinter of

N Qa ‘*o zgery pasition, ’ e e

-__f,‘g 1; onnect the conductar from the cannestor, installed in the

;::':g;alfr:hcoptacla. Somnact the raceptuole "Z" on tho frant

; b ¢ viltmeter with tho chessis »f the

. rada

3 ‘“eq‘} ot r bomb sight

61 Dioaannoct the cable ™44 fmm the .§x-11—44 racentacle of the

‘ tmmmitter und imert 1t in thy cofinoctor, installed 1n theo
c&ntral recoptacle >f the valtmetor,

7) ch.d tho pack voltuge of the trigger pulso of the transmittop

_ Qa ithe acala of the meter,

x 8) at the wasurement in tho further two roglnmes >f aporation

o Jf{thu r.dar bomb equipment.

S
]

-

L.:," | Jr.g.; >
Jl) Oonnuct the pawer-supply cuble Jf the vrltmetor ty tho 220 ¥
- 50 . CoPeBe Or 115V 40 c.p.s. powor aoinsg,

{14 a). hat the switch of the wewsurvwont ringe of the instrumont to

quition 150,

' ) tbort 2 metal connoctar into tho "y» ppg wze roceptaclea an

1?€RE froat panel of the v)ltuotor ond turn the "Zoro od Jus tount”
.:-.’ ' '@*ptml knoba to odjust the pointer af tho motor t> Zoro, ‘
% 4) D{Sconnuct thy connector from tho "V* gnd 20 recopiocles and
' :f‘;hnect the "2" proooptaocle with tho chnsais of ths rodar bomb

!" t equipuant.

.5) N:Jcmneot the coble "44" from tho .§1h11-44 recaptaclo of tho
t ;mamittar and connect this cablo %o tho "V“ roceptr:cle 3f the
PR .f ,1tmetor. .
ad tho indicoted valtage .ram the scale of the v:ltmeter, and
hipl,y it by 1,41, Tho obtoined value is tho penk valtogo of
tranamitter trigger pulse,

i

gl 8-E-C-R-E-T
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NO rorelgn uviesen

‘_\,'g +3¢ction 9f the constent orrg;; 15 the range maStg)tij:}_;';IulaJxM. - |
Jnstcnt error in the runge mossurodent s>r the oomtant de=
1cu; - 1 g value, 1s coused by the delay »f the radiatod ond re=
*cej,u - ulue in tho tronsmitter ond receivor circuits in reforoence
to tzm :ulse firing the trahsmitter and starting the Jparation >f
the r..n 3¢ wmcosurcaent 8ys tom,
-" . The;: c.:m.,t Wt error of the range mossuremunt is token ints ao=
oaunt. wl.th tho c.libretion >f tho r.nge >f the cymputing woch.nisno
_o.nd theuwcrupling unit »f the upticsl bamb sight,
i The inspection Jf the constant orror in the renge mvosurcicht
is perforl icd with the 251 synchriscipo in the f31lowing srdert
*1) St'fﬁ.ch °ff the powar suplly of the rodar bomb sight and runve
“the ‘caver of tho timer cnd eantrol unit,
2) Cannect the pawer supply cible »f the aynchroscipe ta the 220 v
. %0 o.p 8. or 115 V 400 c.p.ss wains und set tho s.itch sn.:the
back ponel Hf the synchrascope t> the roapective pasition cor-
; rt_sapmding to tho suppllod valtoge.
:3) Congect the cuthoda pin (. pin Ho.5) 3f the L 208 (6P9) tube of
r‘\' thiabrec:g.ivor with tho left receptacle ( "Input") , 1,e, the in
é p‘ateo; the exnmined synchrosecape signil, Further ‘¢onnect tho pin.

-

l"o.i of the L 416 ( 6N8S) tube in the ronge unit with the right
‘51&§ recoptacle "Input” ( i.e. input of the eynchronizetion sig-
ﬂ.ﬁl of the synchroacape. The Bhessis" rocuptacle af tha aynchro-" :
ﬁ&ﬂge should Be connacted with tho chasais >f the rzdar bomb

8cidnt cquipment,

_4) f i'1:ha switchos on the synchroscope penel to their.rispoctive
“1‘ 'p“" tion "attenuation" to,pioition "1:3", "Input resistance and
i g nnati.m" to positidn " 1:100", "Swoop" to position "Wait:l.ng",'
A f‘jf 1e Rangea" to pisition "2 micioséconds™, "Lenght calibrction“
‘P‘ }o ition "Off", ".mplitudo c...libration" to pasitisn "OffY,
'jchrmiaation controlt Internal-Extorml" t> pasition "Iibd:m-h
1, "Synehranizotisn control + or = " t3 pisition “a",

-ithe switchds an tho timer and c¢sntrdl unit of the radar bomb
1t aquipment t3-thoir fillowing pasitionss "Rango dolay 10 knf
oaition 0", "Range in ko' ‘to position "10-60", "Dotactor
jont-Power supply chech® t> position "Power supply check" ,

)'

* c
.'.__.

S
;o "_enne eontral On~0ff" t3 position "0Lff", "Tube s.itch " to

ition "1", "COaltbretion warking® to piéition "2 ki, amd

§-E-C-R-E-T i*

s
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: : E.\m'.io'n-,Can].tt‘mat:Lcm't' t) predtion "Oparatisn® 50X1-HUM
P « Fa n" . . "
i R.fogoin” control knob shiuld be turnad 4n anti-clockwise

’ d ::i;nﬂ:; its axtreue Pasition, tha "Bxpunsiin >f the contey
L ¢ N-NAl6 on the oompating mochant ‘
SN 8@ unit got to 7

'i“, 6) i u:{.m. Power convertor In-0ff", thy "sioina 26 V'115V'?m'd th |

, £ - nnad tter heuting"' gviteh ) it "

. : : 08 to their pasitions "opt

e e . n"s After
" ;’j;:r‘éc;]lilut\.ﬂ avitch in tho high viltage of tho tmmm:cter.

- _mx" n the power-supply ( The "Brightness") contrl kiiob of

the gym,h‘r.)stpe <nd turn the right lower "Gain" contril knob of

\ 6 ;uho-_ayncn'fecape until tho sweep .traca is visible an 1ts 'ecreon.

d'lrn the "Expansisn af the conter in ku" ¢ontrml knob on the

. mputing machanisr unit t> the vieinite Hf the zer> refercnce

~until the two-lkilsmotep c-libration pulse ig vieiblo an the ’
acreen of the synchryacipe CRD bus :
. sar t
| dis:play. car 1y the transoitter pulse

" 9) Turn thy "Input signul eontryl” {"Continusus®) ang "ittenuation"

_ca:_'x:tral knaba ti abtain a pulse hoight sn thg synchroscspe

of_’_‘.4 -5 diviasisns, Pe semen

_“;.I-i'}:th..- display in the seroon is mt steble, turn the right l"Ga:ln"

19) ?x&tr_al 1o suppress any instobility in tho display.

] 3:?. the "Length cciibratin® switch on thy synchrascope to poe

" " .

:ﬂff‘ion On" and decrecsce the brightnoss >f the display t> such
3 éegrue that tho cclibration markers ape ¢learly viaible, The
pla : ,

) __'Hp 3(, Ibtained with the feasurousnt, is prosonted in Fig,18,

o d .

o 4%‘ .
) '
L 8 )
T a ;-',1‘:%‘ a\ 4 .
T ]
e - ~a \
L) .1 '.i,._ v -
¥ M 3
143

}18, « Display >n the screon 2f tho aynchrscipe with the
avaluation >f tho constant error ("a") in the range

movsurements e T

1~ loading odge >f tha twor-kilowetor mwnge pulse

2~ two~kilometer mnge pulso -

J= loading edge of the trunsuitter pulse

4 tranuoitter pulse

: i ' r - P—— _._—.d—. e S YRS i S g .-__“‘—4_..._
P ] y;'l 8-E-C-R-E-T l[i
‘ : l r; RTe T ... a - . 1w - -
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4

X | -88- .o S0X1-HUM
:’:'," } thu colibration mmem cmtained butwean tho raspecti-
*i'vo ; 'ng edgus »f the two-ktilometr renge pulse upd the trensmite

Ltap r ‘3¢s Tho distanca butweun the neighbouring c: libratian GO
" kera’ 1& 15 @,
The' diatance botweun the transmitter pulse and the noxt two-
,kilamoter pulge i.ce. tho canstont orrar, should nit oxceed 250 s
Tho.avulua of tho comstunt orror "o" sbtained in the Leasure= .
ment, ghould be writton diwn in tho sncll table placed on tho g
acaupnpg unit of thu optical bomd sight, or an tho computing ing-
chaniqm unit in equipuent Of sericve Nis. 101 and up. The constant
\ermr abtained is usuclly 139 t> 200 m, also tho cclibratiosn points
*ehauld;b«. counted ond rogilstered for future cdjustuent >f tho

- Gaupling unit 2f the ospticzl bamb sight ( Chopter I, §2),
!

.ﬂl §|

5 aa.almpectnn ond odjustment of the csupling unit >f tho
'? 2ptical bomb sight on the stond.

w.
’?’

In this paragraph the methodo usod for inspection end edjust-

ment g?r thy coupling unit of tho Jptical bomb sight in tha work-

3 nhopfaro dis cuss ed.

bt

‘-n-

pection of the pisition of the lo

tudinal and tronsye o\

i,i‘ 1) 80 the switchaes on the tiaer ond cantrol unit in the following '
zﬁ‘v ' rae_guoncm "Range delay x 1) km" to> position "O", .
IR "Tubsy 8 itch" ty pisition " i
"Rongo in ka" to pasition "10-60",
"dntenna caontrol Jn-0ff" t3 position "Off"
"Jparction=Calibration" to position "dperation®,
Thue "R.Fegnin®", "Timc goin control " and "Expan~
8lon 10~60" control knobs should be turged in
anti~clockwise direction ta their oxtirome porsi-
tions and the swlitch of the aziwuth stobilization
*unit should be placed to pasition "Jptic:l bomb
‘sight",

o N e wpmleedied b [ — -— ,—..\-_&

" S-E-C-R-E-T '+
:ti
i -

i [ i Nn FAarat e TNt oo
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SPLHT b gt 4
A P = el
oL, - CEN |
- . . ' v - . W . f . a vy
[ .. .. . .

5* w”‘ﬂ"ﬁ' mﬁ*gﬂ‘gwm

< BOXA-HUM g,
19 "Power convertor On-Off", "Pawur main.e r’Wv 115v® and
nnamitter hesating? owitches t2 position "On" :
h'in the cntenna rotation machonism and uge the curcor on: l:"'“'
‘lan position indicatsr fllter to mwasure the position of
1 longitudinal morker on the screen of the plen position
: _“-ir »8atore Tho longitudinal marker moy be divergent in refamm.-
g e o thu zero of the azimuth 8cale by an angle of not over 2 1,
N f;;_';j '_I__ { tl;\. regulatiaon of the paaition of the langitudinal marker ig

# ‘ f ' desgribed in § 13, Itom 2)s Switch.off the antenna rotating

-« Rechamism,
. 3) Turn the "Range" control kn::b of the computing moch: niam and

_ ahift the azasuroment pulso t> tha centar of the swaup on the s

acraen of the plan preition indicntor. Nate the 1nd1catim an
the acnla 2f the cowputing wechanisn dru.a (R )e .
4) 6h1;‘t the measureuwent pulsa to obtoin its caincidence with the

mgnsv»me L.arker and note agoin the indicotim af thoe acale on
thu's couputing Lechznisn druc (R )e

| *’ 5) Calculcta the distonce >f the tmnaverse morker fron ‘the centor
: © e .)f thc. swaap fraa the fallowing foruulas

.t T
L."'

- - .
ALY .
o

7,

PR L--p. i-q..""-

™ .

.
Cheareadvd ama, sarpet 4

bt
re
;
r‘

A=R) - Ry ' ey

: 'Y @ tho distanco botween the trensverse wurker and
the contor >f the sweap ( in uetres)
= tho distunce correspanding ts thu pasition »>f tha Y-
© measure.ent pulse in tha cecntor of the awaep (in we
= the dlatonce correspinding t» the ciincidanco »f |

the acasurscent pulse with tho tramverau tarker
( in uutroa).

B t tronsveree uorker should bo plaéed at a digt:neo of not
ok “ 1500 m fmur  f£rén the contor of the ewoap. If this marker B!
i :,'.-}ﬁ:od at a greatur distanca, the 29-02 (6N8S) tube in tho B £

' ‘ig unit >f the spticul bomb night. should ba raplaced to bring .5
“kar t> the centor of tho swoep, On the rndar bomb si .ght equir ¥
{:\duced in 1953 ( sories Nos.ldl and up) thu preition of the -
irsv uorker magy be adjusted with t.ha R 2903 patentiomotar.

U . 33
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E v sia ko
Q'nsmection and odjustuont 3f the gourey | '-! .5IOX1'-gUM
ing u t af tho o tical bomb sight, , _ :

i \ .
{the wntenna 8> that the com on the boge 3f the antonna

jes the winiature switch of the couree markor, apd raove
3over fron the oziouth differentiating muchun:l.an, \covoring |

& 91 patuntisaetar, N
"3)"4' :it a zero cngle of aight m tho thiccl bab aight. The

& 3mpa should be lockud.

' . 3) In.,: ect the correct positiin of thu drift cngls scale on tho be-
82 Under the optical boub sight urdte The painter, coupled with
thé' shueft of the sptierd boub sight, should be set t> zom rofe-‘
- rence 3f the sccle, ond the "Deluy" suver oL tho optieul boub |
S ai@t urdt should be wived from zero to 360/1000. With correct
posdtidn 3f the zory referunce of the scale an the base of the
un:l.t tho maving of thoe dulay lever should ccuso no shift 2f tho

S [ D SRR MR e S VLS I

e

———
. a

= i

.

;';' ( awaap an the screon >f tho plan praltion indic.tor cs woll aa

r E of f’t.hc, crilibrated "gear Hf the azinuth differentiating mechanisn, -
; I¢ thia is nyt true, corroct the poaition »f the senlo, Nate,

f ) fm;n tho painter, the angle on the goa:\-acale an the aziouth

& ,ditferentiming a3 chenism, corresponding t2 zora drift anglo.

%t Eha aweep on the ecrcen of .the plon positisn indieator should /7
E {be *cl:)sod t> tho zero,.

E No t‘« The geor with tho c.librated sccle, as well as the pai

tar ,m the azimuth differcnticting, should bc Hbserved through the
p&."éﬁ"i‘g Placed close ty tho B 1701 patentiometsr of the optiesl
. nb:n’z:ﬁagnt unit,

Ga '&3“'—

 the lever of the delay instruction in the Lptiecsl bowb sight
_Eem,paaition. Tha tngle of cight should be sct to 70°,
a7) S 1;1 tag painter, couplod with th: shoft 3f the spticcl bowd
pt unit, in clac.wisae diruction by an cngle of 30° from the .
9 drift anglos The c:librutod gear of the aziwuth differsntice
fg auchunisn ohould turn by an angle >f 33 +1° frou tho pisi~
% considored es zero reforence ( sus Itcm 3). :
e‘n tho pointer ciuple t> tho shaft of the spticcl bozb sight
%) by cn angle of 30° in mti-clmkwiae direction from thy
‘i 3f the drift angla. The cclibrated gear »f tho czimuth dif--
3 ntiating mechanies shyuld turn by an angle £ 30 + 1° frn

N TR 93311'.1‘3’11, camic}ered rs zero referonce ( see Iteam 3).
(]/ & §~E-C-R-E-T i '

e ' K :
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Y L 91“”.,

anglae 3f defloction of this -gear suteide of 20X1- HHMI:L
<f 30 -1 the coursa ch.nnel shiuld by adjus tod 1:‘ tho
wing wayt
uave the esrver »f thy crupling unit of the thical boub
. o lght.
. | f Arn the printor cruplal t> the shoft of the spticsl baad
: 1ght frou ite prsition, crinsidcrod as zor2 drift ungle
‘ ._:\';_,.\7__ Jy 30 and aftor the geor stips turn the axle 3f the R’Bl
i wntimater in tho L.Jupling urdt >f tho sptierl boub aight
- Antil the gaear turns by 30° frow 1ts prsition, in which it
.' ‘was found with the zero drift "ngle.
c) "I‘urn the pointer ciupled ty the shoft of tho aptieul bomb
| v ‘ a;ght t> the prsition, correapo>nding ty zoro drift angle,
{ | _ After the gear has stopped, turn the oxlo >f the R 35 potone
tia ater in.tho o)upling unit »f the sptical brub sizht un-
‘: . til the gear 4s sat t» the pooition in which it wes during
th\. inspeetion duscribed under Itos 3. »

d) :Repeat the adjustuent »f tho R 31 cnd R 05 patuntisnotors,
until the goar >f the zsiwath ulffercntiating ..cchonien
turna by an anglo of 397 after the drift cngle h:d chonged

“b‘; the gone valuo.
8) Impuct the cecurcney of thu porfirumne. of the ¢rureo channal
| Jt the crupling uuit Hf thu Hptiecd bomb sight. Tho inspoctisn
: j.a“d.ma by turning th. shuft >f the apticol ooub sight in staps
S 02757 t 30° bath in thy clockwise wnd anti-clackwiso Jirection
. ";rrax.. the position corruspinding ty zory drift aNEloce
a —_I-!.'noh tine mte the onglo of dufluctisn >f the geor >f the azie '
=m‘th differontioting rwchaniso. The error in the perfaricnce
“'.}f.'thu course channol is8 obtoined froo the diffuercnes bstwoon
. '@ angle of daflection of the shoft uf the optical boub sisht
3t ond thu angle >f defloctisn of the goor of the azimuth
j;ferentiaoting wchenism. Tho orror shyuld not oxccod 20,5°
5 d:r;ift sngles up to 20° and ¥ 1% for drift angles from 20
30
!1n 8ane 1ndiv:|.dunl p)ints the orror cxceod the adnisuible
A¢, the R 31 and R 05 potontismoters should be zljusted to
reage the .orrr t) thu odaissible volue. Howaver, ccra x
’uld be takon with this coupens.tian thot the orror in sthep

e
L : tions dogs not oxceed the sduissible viilue.
— | Em-“.,-} F‘.] e e

()
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t o g The ndjustuont >f the'courso chonnel in thgB0X1-HUM
‘L 5f the optieal bomb sight in tho apparctus of a'eﬁearl;;;?ml
up 15.done by moans of tho R 2915 and R 2916 potontismotore
jed "Drift anglo c.ldbrotion", The axles »f the potantiameto;'e

-acossibla from the front panol of tho coupling unit 2f the

. | el boub sight. Tho odus tiont is 4
| 2no in the scuo w
. ;bud obavo, ' Y m "
E',;.:'_: j . . - ] .
- b Rspaction Of tho n.te »f changg. >f the error angle cimpensne-

F’ ion i 2 Caupling unit of tha spticsl boub gizht,

urn the shaft »f the ; n . ' R
e “tdes db | v Jpticel boub sight by an anglo »f 39° in
wio twlsa direction i lative ta zoro dpift angloe -

g ' | *./ftor thy sweep un the sorcen »f the plan poaition indicctop

atqfﬂa, turn swiftly tho ohaft of thu sptieal bymb sisht unit by
an'_qnglo of 607 in cnti=clickwise direction, and, at the sane tie
Lo, “ewitch in tho stap-watch., Tho witeh shyuld bo switchad >ff in

, - o @onent Of the 8t3p f tho awoueps '

\ ) ‘Qtleculite the rata of change >f the orrr angle erapensation in

N J tho.;oupling unit of tho spticol biub sight from the £21lowing

( : : farmula: 60 :

1

"’ = -—--t
. ' | vhe?ot&,: rate »f change >f tho orraor onglo crmponsation
l L ( dogroes por sec>nd)
. t = time weasured by the stip~watch
) - Tha r:te >f chunge >f the ormr 2ngle  eiwpensatiosn should bo
ot J.o}f.:at 4,5 degroes per sccond,

',1 o ...:,i_:‘ .
" P,, FF «"{bration and inspectisn of the aceurzney of porfiriancs of

| o e
| | E o . rz..rg!g_;gg 8tabilizatisn channel »f tho caupling urdt of
f;- o the opticel boub pig

——2—7——-——_&'

J,} " "3t ths shaft of the opticul bomb sight Unit to a poaition

; 3sponding to goro drift angl.. Tho lover of the delay ine
AR 3tion should bo sot to zuro pssition,

. ;:.@, ‘)e 'bank angle,scalo on the bage of tha ¢
he U7t the gero bank anglu,

Do
ML

ot BT b
PR y
P

ptical bomb sight
and with the luvuls of the locked

i st U . ‘-

! ' ’ 3-E~C-R-E-T
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. Jgyroscops” edjust -thy horizontal position of optical boSOX{-HUM

’Oheo.k thu correct position of tho mero bank by varying the

{anglo of sight of tho opticsl bomb sight from 20 to 700. The

sweap on thu plan position indicator, as woll aa tho goar of .. -

{ths azimuth differuntioting mocheniem, shjould not movo. If they
do wovae, nots thu poaition of tho gear on the agimuth difforone

v .-jtioting wechonism with the ohgle of sight of 70%. 4djust on on-

¢ 1 el of sight of 20° and, by turning tho axlo of the R 07 "Zoro

"gbunk cdjustomunt” potontiomoter, roturn the-gear to the posi-.

;. 43 tion in which it was with the ungle of sight of 70°. Thun vary
o 38 the .nglo of sight from 20° to 70°, If tho goor of tho szimuth

?. diffarontiating muchaniam turns, repoat tho .edjustuont, Switch

,1.'”1 ...zgin the power supply of tho optical boud aight gyroscopc and let
RN ;gif. rotato for 20~ JO\minutoa,

“ *’4)2 dn tho bank ungle scole of the buse of t.ho opticol bomd sight,

! é::d.]uut the 10% bonk anglo. Te cnglo of sight should be set to

(;45 + Looson tho gyroscope and by mocns of tho correction pointers

. :;‘:‘, 's;;j an thi optical bomb sight adjust tho vurtical cxis of thu gyro=

i j,lacnpo using thu lavols installed an its body. The geor of tho
:_' "7t sziauth of 10 T1%from the position in which the bank cngle was

! ' 1‘;5 zers, If this is not 80, turn tho axlo of the R 26 potentiomoter

’-. :,; 5 ,a* umcrked "Trensverso stubilization odjustmunt” until the gour of

: "3} tho ozimuth differonticting moch.niem turns by 10°,

5) adjust progressively the bunk angles on tho boge of thu optical
,.5b)'nb sight unit as woll os thu angles of eight an tho opticol

o ,' &bamb sight according ty Toblu 3, and cach timo koeep the axis of
} ¥ the gyroscopo 11 its vurtiel position by means of the correctisn
‘o, Pointore., Tha position is to bo moosurad with the lovuls. Chock

(' .. -{clso the accurancy of the perfirmonce of tho transvorec etobild-

'g. : 4 2atisn channol of the coupling unit >f tho spticcl bomb sight.

WAL ._'._' i

_ h'ith ooxh meosuremont tho ungle >f doflaction 2f thu goar of tho ol

ff. czimith differentiting mochinisn should bo wrdtten down. N

- 6) Af tor tho medsurvment thu orror in the tremsmiasion of the angle b

%\ }thmugh tho bonk channol in tho osupling unit of tho aptical f;

? _f.. lib)mb aight shauld bo « leulcted from tho fHllowing formulns g

'.. :.J':—:::_ P

‘;.f\‘,,é Q= rotgl - ¢ ’ -a;:

' 411_4_-} 4 ' - .7 u

'-__‘J-‘,-x’g{f“pam: »® orror in tho tr ranmiseion >f tho bonk anglo o

AT + bunk ongle of tho >ptiecl bamb eight unit k2

L‘f . 'HE“;Q\ 9w anglu of aight . 1

;"." r*}; ;, x.,- angle of dofluotian »f the gcar of tho agimuth diffo~ ;;

fj T runtiating moclicnism, "

. vy - . " 5

. — —1q * y o4
'8-E~C-R-E-T T '
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S S
. ) | o ,'.50X1-HUM. ,
: 9 b ; a :. . . “.I.
ults 2f tho inspaction af tho tranavogsnl, ﬂtanilirat.ian
nnol of tho' gou vnit of tho optienl borb.sipt,

angle angle Requirod angle of Angls >f Error in tho
tho opti= | of thy gear of the mtction transmiuionv j
bomb si~nt oagliuth differen~ Jof tho 22 tho angle
tiating mechanism goar

.

pote 1 {dogreas) j o A o

+ 13,7
+ 5 -
+ &,9° _ . .
+ 27,5 . .
+ 10 T o
+ 5:8 ’ ) '
+ 41,2
« 15
8,7
55
20 .
11,5 N
1,7 |

5

-~ 2,9

27.5 I

B Te) ot

- 5,8
. - 41.3

- 15 : _

- 8,7 i
"~ 55 : -

- 20 . . :

- 11,5

~

[
Ep T A ST SR

L

rd
*+ 4 o

s
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The orrar in the trummiaaim >f the ongle thr:ugh ﬁ5OX1'HUM;'..

" WAWUND Y

8.1 otabilisction channel should not oxcead: 1° with bonk rmalea

Fup t2 10° and +3° with angles obave 10°,

E. Inspactin f tho porfora.nco accuranoy Jf tho a t

synchronigcotion channel ipn the coupiin, unit of the og' ticol
bomb pight. . ' .

Thiy impuctian sh>ild be dine after 20~ 30 minutes .of aporg =

S tion of Jhe mdar bomb sight equipmont, .
21) S0t tho "Operctisn-Culibm tion" switch to position "chubmtion'

Swicth in th¢é high voltoge >f tho tranamittor.

Insp.ct the accuriney >f erlibmtion in ths frllowing pointat
altitude ( 2=a) ki, angle >f sight 0%; nlpitude (10-0) km, an=
gle »f sight 0%} altitude { 10-/2) km, angle of sight 60° ;
Caltitude ( 1-a/2) km cnglo of sight 607, whore "a" ie the conm
stant orror in ronge accsurenont. |

If & supplomentory adjustuent is nucessary, usu the muthod epe
plained in Chapter I., §3. |

Install the ~nglu of sight >f 0° and , by turning the "4ltitudo®
¢ntral knodb on thu Jpticcl oomb sight unit, sbtain o crinci-

first, aecan:l, third, cte. two-kilomstare pulscs f21liwing of-
tor tho tronsudtter pulsa. Eoch time notor tho nltitude indico-
tion from thu “..ltitudo" drut-accle af the >ptic:l bomb eight
unit.

Thu crincidonce of tho pulsce is achioved by tho oo thdd doseride .
od in Choptor I., § 3 B, Itun 5.

The - error of tho rungo chcnwl perfonainca ahaula be caloculated.

fron ajuu-a-a.ooom

whoras - @ error of Hw rongs channol perforwoneo (m)
a = copstont error 3f tho rengo measuremont (m)
n = pumbor of tho two-kilomoter pulse, following oftor
tho tranomitter pulso, which should oainoue with
the tranaverea marnor,

Thu orror 1n the porfaormince »f the rcnge channol sh:uld not

6
Hilixcood 180 m with altitudes up to 4.000 o and & with cltitudes
bavo 4,00 me - - . L

i ) 8-E-C-R-E-T -ﬁ@

n‘.."'{ 0o

TT-{Gra (FAA I I SV i =T T

_ dunco >f the tronsverse im-rker on tho wrnitrring tudbo with the "~

Lo Peatomy 'y
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'., ;aa on t.ho ux'omfto B

\r I‘ .l‘i() rorelgll vissen

IR ecRe s et 7 e
-

Inspoot tho acourcnoy of tho porfarmchoa'of ﬂwr'nge channol
4 with the vorintion of tho ongle of sight at an altitude or:mooo

4 according to Table 4 and, by turhing the "Altitude® handlo. 5f tha
4 optical boumb oight within the limits of 9,400 and 10,400 m,.ob-
- w thin tho caimidanoa of tho trunavamo moritor with- t.ha tw-kilo-

N .“ notar ..L.:kur, the number af which 1g alao givon in Table 4.
' ‘;!ﬂw‘ Do 4’. A . L o
o -, gy :
. ) e .
= XA s :
ot vz ’
AN A
w 7// A LA
(W a» .
‘?ﬁ?‘a '
@ y
.0 aa s

', "'" B2 _19. Nomogrom for tho ovaluction >f tho * a crefd",
@ _tTho error of the nr‘ngo-channel 3f tho coupling urdt of
the bimb sight shauld be faum na described abive oxcept
the jmisaisn of the conatont error in- the MNge LQoosy=
ronent ("a"), , »
ont o th .
+ transuittor pulso lensth 1o ..xeaaunad with the 251- synchro-
. For the detection of the r.f. pialaca of the transmittor the
, ctox- circult of tho elgnal generator type 31 IM 1o usocd, 4lso
udetector cirquit 6f the wavelangth meter type 35 IM can be used.
g instruction donsidore the application of both natera, -
31@ measuregent L5y be pon’omed both on the woxiuhop atann aa

'ma W

_ 8-E-C-R-E-T - i
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b e e
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50X1-HUM

s et S

o . . | el L ;
I“ -50f 1;}_39@15?16939"‘ "‘*ﬁ W‘“*‘“ﬁ"“‘”‘!blﬁ_{!ﬁﬂ@_puy ¢ 1
o naglnc_lgmnimf““ﬁ'irr A 0 caunls “ J
L ¢ ?hi ‘ o S o
Nosof the - _aled '. ~
ritne soune - :uda Oon:-:tant Alt-;tuda Error [
.:ML k _.H : ;_-.,, emr in . .indicatia- adl
used in the- . - tha renge on on the erg:
meaa:r:ml?t.- SO . messuroment optioal . .
n a cos/) bonb sisht A
. N . -- . —‘ .' "a. a
5 csw0 T * 190 7 |
6 1390 S g
e o S =170
9600 S 160 i
7 9900 . . T i
8 ges0, - 2o
.+ 10 . ey . :
10000 oo 210
3 5640 ) 2
3 5196 2 :? :
3 4799 \ * s
4 . .seT .- . 2 7 :
4 4985 . 2 6
5 . ' ' . :.‘
5300 2 L B
In cach of tho inspectod points the mading of tho g
_ drum~-gealo 'Alutuda' of tho optical bomb aight "’ ¢
should bo .writton dotm. C S Y 5‘;?-
::peat this irspaction for the altit\no of 5,040 o, ;‘ .
3‘arror in the meanummnt of tho e chann %
. be oaloulated Lron - S ™ “Bhwr "
. ' v . ) . Lﬂ : . ‘
- H - a oon-!: -H- '- ' ' 3‘ ; '
\maréA % orrop 1n tho mesaumcnt of tho mnge ob’ -
) - %u mpactive nmpntuda for cach of thé
= "’ of -m;t (n) e ¥ e
.]..' -iu'-}"-:. |'| f;... 3 u "‘
L ._._.h.i:‘ S-E—C-—R-E-‘I‘r ” 7. ? \
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) )
‘i‘l: R . . ‘ H
S . T as. constam'. error in.the. Tanga.. H

c A = anglo of sight T
- é H & tho altitude, indicated on the drum-“.,
e the opttml bomb sight unit. S
. M - k
t‘jﬁ;{‘ 'vidiza;:::; i: “;‘:r oach of. tho- reapectivo angles of sight a;,
.i-f‘-.a--'.".iig ;i ro also tho admiseible volues of arror if 12 o
. .. Jjusurement of the rengae channel are presented for various nngle,,,

.zight Tho " acosf " valua for the respectiva vulues of " of ,3

Moaaumment of tho trammitter_pulaa longfh with the synchro-
8cope ahd sign enurator, type 31IM,

Ikt

) Rengve tho. pmtoot:l.va 11d from the woveguide output o6f the 31 i%
1 IM signal genorator ond attach to the instrument ( by moans 'f
i

’i;'m‘fg . of holdere) tho Bupplem..ntary attenuator and the horn antonna
igey from tho meter accessory cquipmont 31 IM, Install tho inntru~ °
- ment eo that the broad 8ido of the horn :ntonne 1s in tho vor- ;
: i.;;. tical plene, ' : |
'§ Connoct, with a coaxiol cable from the motor, ocoossorios 25IM
ic¥ tho Sr-2 connector ( on tho left side of tha motor) and the

: i loft” rodoptacle "Input". of tho synchroscope 25 I ( tho aignal
p input).

f;‘* Instoll, ot o distance of 4=5 m from ths antonna of the mdnr
bomb sight, tho signal gonarator 351 and tho synchroscopc 311M,
_Tho arrangement of tho apparatus is phown in Fig,20. Tho measu-
d%mment of the longth of the transmittep pulacs may be porfomad ;
;£ eimultancously with tho munsuremcnt of tho tromsoittor powar 3

by oy W
A e TR

)
D
o

o e
T

g Th
WTTUNRT

#

3t

. é,q‘output nooonding to Fig.24, - .. . i‘
o PR . A

S Gn

PEbraibroge = :;_ﬂ, ; .
SR e
B e O
| .-- -_ A - :
]
L

TR erm e e e ——
L e
- b -

X Y
f
i . - ] T -
3 T e no *
' Rl 4 L
] ST L T L]
LA we Dt et L
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.

ZiBs 201 Arrangoment of the opparatus for
2 tha length of tho transmitter pulzl,N
J K % = drun with tho power supply ceble S,
j . Gccossoriog ( with Incasuromont aboard ..,
\ Sraft), or a habitual two=conductor cablo. h
* synchroscopo, typo 25 I
“ coaxaol cuble from the 25 I accosaorivs
signzl gonerator, type 31 IM N
= 8upplemunt.ry attonuator from tho 31 IM acceasloriaa ‘?"‘1
= horn antonna - ’
- antgnna of thu radcr bomb eight

"m““‘

= L e =

a, o
1

+

~Nowvewp
|
-

A

-, ;‘_ ﬂ"‘:

éﬁ Switch 1n tha po-ar supply eable of tho aynchroscope to 200 V
20 ¢ipess or 115 V 400 C¢Pe8s mains., If tho measurcmont 4s Go=

ne on the aircraft, tho synchros cope shyuld, be supplied by .

uezns of the cable from the 31 IM ceceosories which 1s connoote

N :d to the recopticle on the control penal of thy Powor converw

I .

Cut on thu powur supply of the rodor bomb aight oquipment cond

tha 25 I eynchroecope ( 1‘:hu "Brightness® control knob). Dixraot

tha rodor bomb sight entenna’ towards the horn antonna of the

8igncl gonerator, ‘

Sat the synchroscope asvitchas to the following positionas

" Input signol attenuation control® to position " 15", -

Input ragiat::nuo and attonuation" ts position "1 v,

Sweap” t> poaition "Waiting® . .

Time"to pisition™ 2 micmasoconds”

Length callbortion" ta porsition "O;'x“

Ampfl.‘ltudo e:libration® ty prefition "Off" |

" ?i::hr::ln:mtion eontrals Intornol-Extarnal® to pouition- :

" synchronigation ointrol ¢ or = " ¢y pagitisng - "

= Tha "Gain” control ( the control af- thg &¥in 5f tho synchro:nd.-

. zation eignal) tum‘in clockwise directian to its oxtroma p;-

%< sition. . ' -

| Sot tho awiteh  Type of spomtion® on 18001 gonor

4 nel 31 IM to, pasition "Pulas dateot&r V:;l:a:fm;;i f:;::t;:nf

1 ‘ rator need not bo supplied fram the power sajurce durihg this

| | } moosuremonts The eontrol knob of the supplonentary attenuoy

i""‘:ﬁ 1 turn in alackma direction to its extrome preition ( 100th

r'y "li.. o -
e : L
;

L’J*

.. © ee— - i
* e

2T 3 » 3 =
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iy, ' © mueme

- 100 -

division geale), '

8) i’;t the "Range 1n kn" switch on the time
0 radar bomb sight t pasition "10-60%, t -

S0X1-HUM

-
(4

svitch ta piaition "Scunning", and switch in the hi<h val..
% tho tronsmitter, )
9) Dacrease the attenuatian of the suppluientgry attonuator until
tha swosp and the envalipoe. of the detected transmitter
3¢ prosentod 1n the scpoon of the synchras copos.
If neithor the 8weup nar the pulse gre presented oven with a
Tully >pen attenuatar, inspeot tho preition 9f the antonna of
the 31 IM ond the PSBN-M and turn the instrunent and radar
bomb sight antenne, t> c preition in vhich tho swoap is pre=
sented dn the screon »f thy synchroscips. If the swoop dig-

110)

Play is 8till n». vieiblu, check thu corroct functisning of
the 31 IM datwetor and, if nocessary, replocu 1it.

Turn the "Gein® control knob ( amplificition of the synchroni=
Z.tion) on the 251 muter until & etoblo diaploy is presonted
on tho scroun uf the synchriscape. ) '
By means of the "Attenuntion" and "Continu)us® contryl knobs
adjust the helght of the pulse oquol to 3-5 divisions of tho
scroen 2t the synchraacopo.

; 11) Turn tho "Brightnoss® control knob of the synchroascipo to de=

croosc thoe brightness of the display on tho scracn a» that tho
colibratisn warkere be clearly visible on the pulss curvo, Mone
sure tho length of tho pulse uaing the c¢~libratton narora,
Ecch maritor corresponds to 0,1 wierosecond. The e esuroment of
the morkers should be done at o level of 0,7 of the pulse pooke
The length of the pulse should be 0,3 to 9,4 picrosacond,

Set thu "Ranges in km" switch on the rador bomb ailght to poai-
tion "100" and by thé sane wothod moizaure thy longth of th(;
Pulsos which should be 0,9~ 1.1, wierosocond, -

Sut the "Buacon~ Sounning” switch to position "Bo: sopt cnd meoe
sure the length of thu pulsa which should bs 1;9 to €:2 uicro=
eaoond. After tha noosurumont return thy switch t» paition
"Soanning®. - .

\_\
pulse ' ¢

cd

e

Ths displby.of tho pulsus obtiined on tho 8orocn of thy synch
1 1O~

soope with the monsurcient of thelr longth, are shoun in Fig
a1, | | '

- 8-E-C-R-E-T e
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¥ No Fareion Nionam -

H

v

Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8




HiEd

- o H £ ¢ e o
i amacmmr. |
Declassified in Part - Sanltlzed Copy Approved for Release 2013/02/19 CIA-RDP80T00246A069900080001-8

LY j,-—“il

I asigtchiie gl 8
(l\. . P : £ \h‘ LT TST—
'icj .- " L '_- i . .

50X1-HUM ¢

W = e e

-

Figs 2. =~ Display on the screen of the synchroacope with
- - the casurcient of tho pulse 1engtth

a - tho 1 nicrosec.pulse

b - tho 0,35 wlecrosec. pulsd

¢ -~ tho & mlcrosocs pulse

B, Meosurcuent of the-length.uf tho tronsmittor pulse with the
wavaglength wetor, type 35 I and the synchriscope, typo 25 I

Connoct tho " Oscllloseapa” reccptacla on the 95 IM moter
with tho "Input" roceptacle { i.0. tho oigncl input) of tha
. synchroscopos Attach tho horn cntonna to the wavoguide cutput
" 3f tha wavelongth motor, The metor 38 to ho installed in verti -
cul position und its horn antonnc should point towards the rOe
dar bomb sight antonnas Tho "Attonuation" control knob of tho
attonuator of <thp mptoer tura in anti-clockwiso dircction to
1ta oxtreme position. The " Oscllloscope~ Moter® switch an the
wavelength moter sot t> piaition "Oscilloacope®, The further
sperations should be purformed in the somo vay o deacr:l.bed in -
Items 3 .to 13 of procecding pamgraph, |
If tho inspection 1s perforuod on tho etand, ine antenna of
tho redar bomb sight noed mot ba attached ta tho transmittor,
ond instead of that tho horn antenna ehould bo -connected
. through o (twut Joint to tho wavoguide autput af tho trana-

e
¥,

aittors | o oA

™ —— y
(f : g; ) S-E-C-R-E-T
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m].Tz:ni::z:g" PIWOr of tho tronsudttor is wecsurvd with .
3 It n an tYPo 31 Dior with the watt-waveguide moter, ty,.
o rostionol ‘cuuplor and o dumay cntonnc from tho accossy w'

€8 3f tho 52 I notop, L -
pem:tt?; z:c’f: ond 34 ¥ type metore are myt intonded for mansu- -

_ Powore, -and way be used dirvctly only with swnll

power { mot svor 1 watt), they ore uded for lLoasuring of anly a
vary small pﬂ{'t ( 0.001} >f the r.f, powor supplied by tho uwognote
mn »f the tmmmitto‘r. Tho grocter part of the r.f, oenorgy is £44 |
t2> o duamy untenna where it is disoipoted. 4 spocial direotisn
couplér ( T-junction) is used for the distribution uf the n,f, pos= .
wer 1) the ueter and the dunny antonna. If the soupler fron the
52 I aoccosaoaries is used, '1/1000 of the ref, energy supplied on-
tors the woter, i.e. tho attenuctisn 3f thd piwer ontoring thy die
rectisnal crupler is 30 db ( tho axoet attenuatiosn volua 1s givon
in tho papers of the individual directiinal eauplar, ). "

In the repair shop the r.f. power >utput of tho ';tmnamittor can
be iuasured with the c.';larimetric'pawor.metar, type 3¢ I..In the
fallowing section the nothod used in the easuronent >f the av g =
rage pawor of the transmitter sagnetron with tho 31 IM and 34 LM
petom ia describad, ‘

A Mpgosu nt 9f the avercge transnittor power wi 2_gizmole ‘
— gonorator, type 31 IM, |

i

_ The wonsurodent >f the <runsuitter power autpue;mw be porfan
Red borth in tho repalr shap and ubiaard tho aiz;cra'ft. The Hathod
used is the fallowing onot ; '

1) Disconnect tho wavegulde froa the transmittoef and the antennc
32 the yadar boub sight equipuant. If the motsurowont ig dong
uboand the I1m88 olreraft, its antonna neod mot be disesnnoctod, A
it is sufficiont to discamoqt the antonna fron the i:mmuittor'.
and to tilt tho tramsmittor downwards, /. - i
Connoet the transadttor thraugh tho wavogldo Jrints with tho %,
signol gonorator )4 IN according 'to Mg.2e, 1f the sonsurenont M.
is porfiraed in the ropalr shap, and 0ooording 0 Migee3 with

N

mecsurament abyaid the airoraft, B

ek e

"ﬂ. — —
8-E-C-R-E-T
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Fifs R Arrengoncnt >f the apparatus with the Wwooauranant. - -
_Jf the -overmgae pawer of the transmittor and the
longht of tromsoittor pulscet
1 « tronsnitter >f the radar bomb sight
£ = wavegulda sutput Of the tronomittor
J ~ twist wovoguldo joint
4 = directisncl ciuplor
5 = 50~ watt dwny ontonna
6 - floxible waveguido
T = wavoguide clomont with two flat f£1: nges

. 8 = supplaucntary cttenuotor, type 31 IM
9 = waveguide sutput Of the 31 IM signcleg.norctor
- 10 - signul goenurator, typo 31 M
11 - power supply enbla »f thue signol genurator
12 - coaxial onblae Jf the 25 I

13 - synchroscope, type 25 1

K

‘During tho acosumaent the instructisn on the conneotion ¢
wavoguida elements sh.,uld bv obsorvod ( 806 Chiptor IV, §2). ‘L ‘
Tho pawor supply cable shiuld bo connocted to a 220 V 50 c.p.g('-
3P 115 V 400 CepeBs pIWor spurco ( N%ptacle an the pawer con.w

" vertor oontrol panel)e

n-\ l .
. Jkﬁ; i — . . [ "_‘1

. 8-E-C-R-E-T 5
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The supplunentary attonuatsr 1a 1mortad-into th oy
. 19 -waveguide ofy '

t) pratect the detectom __.If no dotedtor 4y Waelt 9 the )L M ;n:td |

tor, the aupqumautary #ttonuation may be smftied,

In the 63Ue o0 tho moostrement the cooxial ¢able of the wavos

guldes to~ ornxdal Joint shouid never bo twisted or ben in a .

ydius 3f undor 30 tm as such bunts influonce infavourably the

adouranoy 3f attenuation >f tho coble and thus tho 1nd4
_ . dotio

of the 31 IX metur, . ’
Set the switches sn tho signol-gonurator to thaip £3llowing
pysitionst “Gonerator O£f-0n" t1 pisition "Ofe*

"“Typa of sperntion® to pasition *Continuous 1¥

0,5 ot~ 1oW* to pisition ¥ lgw® '

*Mater stobilizstion~Operctisn® to prsitiyn

"sStadilization” ; '

"On-Oft™ t> praition "orev

Tho control knobs 2f the attenuatom. should be turned in clock~ |

tho scole). ,
| AP
R _ \ ! I :
i i
' ¢
—‘ - ) ‘
1
)
|
;
¥ iy ‘ i
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w;- Arrcngecant >f tho cpparatus for ueasuranant 5OX1‘ HUM
avar...g.. trenscd tter pawor abrard the cirorafts
1l = transmitter J>f thoe radar boub aight
2 - waveguide >utput o>f tho tronsuitter
3 « flot woveguide corner
4 « dircetioncl coupler
5 = duay antenna ( 50W)
6 - wavaguide = to-coexiol joint
T - woveguido elouent with two flat flanges
8 - supplementary cttenuator >f the 31 I¥ ¢quipnent
9 - waveguide sutput >f the 31 IM signal gonerctor
10 - signol generctor, type 31 IM
11 - drun with thu pawer-supply ccblo

9) Switch in the power =supply 2f the rador boob sight and tho sig
ncl generator (. tho "On-0ff" switch in tho 1loft lower pert of
the pancle -

§) Switch inghe sinndl jcnerator and after 4-5 ninutocs calibrate
th\. oIwer-sutput wotor of thu signal generator by this o.thods .
) The "Moter” switch should be aet ta p>Bition “Stabilization®

2nd the "Bridge supply stabilization” control knob shauld
be resulated ta adjust the pointer on the scole exactly
the 2 oW reference point.

b) Set the "Meter” switch to,pisition "Operatirn” and use tho
"Measureitont® switch t> odjust the pointer of the pawer-sut =
put meter to the left sido >f the scale close to tho zero,
end then turn the "Continuous zero odjustment® control knob
t set the painter excclly to zard ruferencas

¢) Sct tho "Moasurasont" switch to a pisition highor by one
E stop as compered with that in which the soro on the scale
r‘i‘ of the power output wotor wos cdjusted. after thia thec poin=

' ter >f the powor sutput nctur should move t> a prsition eor-

rospanding to 1 oW. If the piss 1tion 3f tha printer e o Jif-

forent dne, it should ba adjusted by moans >f tho “Sonsiti-
. vity"™ control. .
ISat thu "Meosureaent” switch to @ p:sitian by anc 8tep lo-
s sWar thon that in vhich the L oW referenco pywer wos adjusted,
L..d and check tha paaitian of the printor ( 1t ghould ba zero).

e

: S-E-C-R-E-T | ) .
k l |
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Then check the poasitisn of thy pPiinter on thy )} ow xigf:e:UM' '

co point o8 dsscrided under "o eto., until afton e.itching

the "Mebsureasent® switch the piinter will etay on the both

pssitions of O and 1 uW, rospoctivoly,
Excapled Tho initicl zor) adjustuent, os describod undep ", wna. |
serforaed in g..wition "IV of tho "Meosuruimont® switch, T> onli-
brcte the power-suiput wetor in the 1 oW roforcnce point sat the
*mecsurcuont” 8 itch 5 position "V and adjust tho peintor ts
1oV by neans of the "Sonsitivity"™ control. Thon saot thu "Monsue
recent” &' itch t5 pasition "IV" and chock tho zors pisition of
the pointor ( within tho limits Jf snc smnll scole-division t5
the left ond right of the zero roferonce print). If tho pointoy
tero is not sbtuined, turn the "Continuows zom odjustiwnt” con-
tr2l knob 1o wavae the porintar ty ite zem p)sition. Thon sot the
"icosurcacht"” s.itch to position "V nnd inspect tho positisn of
the painter 3n tha 1 oW r.feronce piint, etc,

5) Switch in the transudttor high voltoge and sot tho "Ronge in
ko" switch t> poeition"100", '

§) adjust the viltage of the poworesupply of the ridar baob sight
to excetly 115 V and inspeet, on tho netor of tho front sanel
’f the tiwer and contral unit, the vclue of the avoerago uognote
™o currant ( in pieition "iognetron current” >f the "Magnotron
Gurront=Dutuctor curront” switch)s Thu curront obtcined should
% 10 nz, If the current hus ¢ different velua, 2djust 4t with
theR 1118 " liognetron curront” vierdcble rosistor, tho axle of
¥hich 1s nccessibla from the side punel 7 tho trensoitter uni t,
If thy limits >f cdjustmont by .acams of this resistor ars )
harryw, odjust thue © 1101 svitch installud 0lao an the eide pow
nel >f ths traascdttor unit, By thu :djustaont 3f this svitch
the volue 22 the wegnoiron current is chonged in stops ( the
firet position of the s.itch co;'rospnnda t> the ninl o ocur=
r;:)t, the third t5 the uixiuun, and the fdurth the switching
011}

N By nocng »f the “Stabilized sporction® and "Mousurcaont® con-
trols on tho 31 IM inatrusont imspoct the c.libortisn 3¢ the
Instrucont in tho positions of 2 ulW, OuW and 1oW .nd, if nocoe-

. %%y, ropeat thy odjustmmnts Tho attonustor esniurdl knobo of

. 90 instruuont should bu in prsitions carrosanling to tho no-

SHman attenuution ( 100th diviaion of tho asccle),

et
* -\.‘-u

““;‘:"‘ ' R e e i i o I R U, . '
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g) Set tho controls of the attonuatorg "Iv and “II" of the 31
_ f instruient, €0 p281ti3ns corresponiing to 2 seule-diviais 11:
, supploucntary attonuatar is get ty tho 100th seale dividi'm) -
9) Decredse tho attenuatiosn of the Aupplaugntary zttonuatyp :::t;.l .
‘ the pointor of thu weter defloots ty thy )
1 -
o the seoer U 1 oW reference mark
fyte tha prsition of the point .
‘ e P 0Te on tho scalae >f tho attenuoe
¥t oilf tho supplementary attenuatsp is ot connectod, the cte
tonuation durdng the woasurement should be chonged by ue:.\na of o
f the fundouental attenuatars "I 4p "II". Thg othor attenuatorm
shuld b sot ty tho 10th >r 20 th scalu=division,

J 1) Rgud the ettandetion, intriducod by ouach af tho .atten.uatore'
from thy c.libortion churts in tho PCpore of the 31 IM in:-

strumont, ' |
ll)VCc.lculate the overall attonuation of the output ‘powor, in rofe-‘“"
rgncu to tho valua of 1 mW, from the formula ‘

| !”* b+ nt R firt o+
whoros f o = attonuation of the output powor in tho directional
couplor ( in db)
';"n E attenuation of tho waveguide=to wavepuido coaxial
/ Joint ( with the mo ¥ urement according to Fig,23)
or tho attenuation of tho floxiblo waveguide ( as
, per Fig.22). ( in db), .
'f} ® attenuation introduced by the "I* attenﬁator in
the 31 IM ( in db). .
]'II = attonuation, introduced by the “II® ottonuator in
_ the 31 IM ( in db), :
F111™ 4ttenuction, introduced by tho supplomontary atto-
: ~huotor in tho 31 IM instrument ( in ab),
} v ® ottenuation at the besinning of the waveguido chain | ]
o o of the 31 IM instrument, ) ’
dim:;i::o. :f '_r"é, vig. tho attonuation of the output power in tho f
o o n.l couplor ( appm:clmctelv 29,5 to 30,5 ab) is given in lﬁ
“POrs of tho 5¢ I instrument, ‘ -

b E“: "-"'"—"‘"""—"—""—:M'"_-“_" o | ¥
-~ . . S-E-C~R-E-T kgl .
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Tho vclue of Tn' viz the attenuotion in the wdvoguide50X1 HUM
vepuido coaxial joint ( approxdmately 6 to 10 db) s glven in
the popers of the 31 IM. instrument, cnd, in addition, on the

- annoxe of tho cuble connector,
The cttenuation of the flexibla woveguide ( O0.I t0 0,2 db) 1s
given also 1in the papore of tho 31 IM instrumsnt,
The valuo ofj"b is to be iound with the inspection of the ine
strument cnd should bo c_ppmximately from 0,8 to 1,2 db,

12)Thy obtrined vnlue of the attenuction, exprossol in deelbols
in mfuron’ce to 1 oW, should beo ccnvo'rtod to absoluto value of
powar output from Table 5. The vnluo of the ovuronge power out -
put of tho transmittor should be at lecot 36 W,

Table 5

Powar output, oxpresged in Jecibles in reforence to 1 mw apd
. its cbsolute valuge ' .

. P
Power in Jdb in roferonce to 1 oW Power in Waotts r
43,91 : - ¢ ‘
43,42 : | 22
43,80 ' 24
44,15 ' &6
44,47 =t
44,77 30
44,91 31
44,05 32 :
45,18 33 :
45,31 34 ;;
45,46 35 :
45,56 36 ¥
45,68 o7 :
45,80 28 i
45,91 39 il
46,02 40 B
46,23 4 A
46,43 44 :
46,63 46 ) -
46,81 ' 8 ?iJ
46,99 50. b
41,40 55 ik
47,78 60 e
e _ ik
| S-E-C-R-E-T i‘ )
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In the followlng on oxample is presontod of tha calcufgél;chl;JfM

F the averagoe powoer of the transmittoep megnotron, '

Eeupled Thu.measuramont was porformed accordinﬁ t Flg.3 oftop

f tho operntions duser ibed in Item I to 8 havy baon performed, 4

g suppleacntary attenuator wos used to ostablish th¢ pointor-on the

§ setor veals 10 roforence 1 mW, and then tho bridge was balanced

acconding to doscription in Item 9,

Moty tho position of tho control knabs of oil tho attonuctors anl

compere it with the voluo agiven in the cttonuator charte in tho

o pepors o1 ‘the 31 I instrument, siving tho attenuation of earch
‘attenuator ( at the froquuncy of 9,370 Me/s),

The cttenuctor I, in tho 10th s'c;zlo-llivision, hes o voluu af

= y,8 db. |

The attcnuatsr IX, in the samo position, hus o valual of 1I= 1 0,6ab

Thy attenuztar ITII ( supplomontary), in tae 34th scolo-division

hes = value of ‘-u‘III = 6,5 b, '

The 2ttenuatisd of the dircctional cruploer 1s j5 = 30,2 db,
The sttcnuation of the waveguide-ts conxdal Jaigt is r’ = 6,8 db
T sttenuation in the boginning 3f the wavoguiic ch::.:I.xr11 2{ tha
instrument is 'j'b = 1 db,

Tha sverall attenuation is

3002+ 6,6+1+0,80,6+ 6,5 =45,9 db.

Fron the Tably 5 may be found that this walue corroaponls to a

Pywer sutput of 39 W. '

The power sutput meosuremont mey be olso porformed by n m;'e oxact

thid, viz the brlanced brilge methode This is performod os

£211owss

8 Perfym the Items 1,2 and 3.

b) Colibrotae th. powar sutput messuring instrumint in roferenco
Piints of @ oW ~nd zoro, & Juscribel in Itow 4, "u® cn) e,

¢) Switch in tho transcdtter snd chock its yperction according to
Itoms 5 .na 6,

- ©) Check thy culibratisn of tha powor utput .cosuring instrumont
In refurence points >f @ oW and zors  with tho naximwa 'attenua-
Yon >f thy attenuatore)s . .

®) Sat the"mgasurecont® switch to a pxmition lowor by sno stop s
®mpared-with tho pisition in which thu zors refurcneo was Coum
Ubrotod, Turn ths contml kmobs 3f tho attunuatars rn bolanes

%o thoratsor bridga(i.o. bring tho printer t> the zore referon-
€ of thy sc:le), :

*a

- ————— -
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7) Rocd, from the scales If the attenuatam; their réapqc5OX1-HUM
- jues cnd ccleulate tho pavgr sutput of the tr‘umm.lttar,-aa oxX-
~plained in Items 10, 11 snd 12, : ' :

‘ B._Measurement of the averege power of the transmitter with the
. wattmetr and gaxe;emmeter. type 34 IM,

The Leaguretient of t_‘.he power output with the watt and vavelensth
seter is fundamentally the same as the weasurement by ueans o:t" the .
31 IM instruwent. Further only soms differoence in the meaaummantl
will be d scribed. : ‘

! 1) Connect the instruuent 34 IM with the trensuitter of the medar
boub sight according to Fig.22 and 23, The’ suppleuentary at=-
tunuator need not e attached to the waveguide output of the

instrusont. s
) ™o power supply is fod to the instrument from the bat tory in-

stelled in ite case or, with the teoporature of the ambient 1)1

gélr under -16°C, frou an oxternal D.Co 24V source { an aircrafp e 4

8ccunulator battory)s The "Power supply” ewitch on tho inst S

Lent panal ehould be ewitched accordingly to the rospootivo po\.

sition "Internal® or "Extcrnal®,

3) The calibpétion of the imstruuent is dono in the following ways
8) Set-the switch on the front panol of the instrusont to po=
sition "Supply etabilization" end by turning th: "Bridga
8upply atebilization” control knob, adjust the pointer of
the output power motor to the 2 oW rai:arenco on thc¢ scalo,

b) Sot the switch to position " Mossurcuent in stepe® and, by

Qcans of the "moasurement” evitch, adjust tho pointor of the
. Weter to tho vicinmity of thu zuro reforenca on the scals, °
¢) Set the switch to positio. "Bxact teasurccont" and with tho
"Zoro edjustoont® control adjust tho pointer of the motor to -
2o reforonce. ' S ‘
d) Sot the "Mogsuromont® switch to a position higher by ona
8tap as couwpared with that in which tho zoro wos adjusted.
4djust the pointor of tho meter to the 1 uW ruforenes with -
the "Sensitivity" control. : '

%) Sot the "dessurciont®.control knob to the same poeition in

: :Mc'h it'wos adjusted during thu opamtion duseribod under
: .0" “nd inspedt the adjustuont of thu pointer to tho zoro
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ruforonco. If nceessary, repoat tHo zoro adjustuont. aftor .
that inspect tho position of tho piintor on the reforendo
pork of 1 uW otos | ‘
4) The peasurcuont of tho ettonuation should bo dohe by manm‘of l
. ona of the rttonuators of tho 34 IM instru:ont. ‘
Thu seosuroniont Lay bo performed with the out-of bzlonce
vridge (less accurate) or with the bridge bolaneod ( exact)
If the bolanco-bridge monsurouont method is used, tho cali-
bration in tho 1 uW refurcnce point noed not bo performed,
end o0 "Sonsitivity" control should bu 8ot to its extremo
ri;ht position.

§ 25. Mocsurcnont of the operution fragquency of the trc.nsui;;ggl

The wozsursaunt of tho oporution frequuncy of tho tranamttof
dcy boBonu by wozne of any of the instruuaunts duseribod: tho
siznul genorator, type 31 IM, Tho wott ond wovelungtheiictor, tys
pec 34 IM, the wovelongth wotor, type 35 IM, or the checking roso-
n:tor, type 501,

The oezsurcaent of the tronoudtter frequoncy should bu done
8iulitcnesusly with tho :I.nspection of >thur characteristipgs of
the equipnicnt.

Sxa:plaet Tho euteuri.cnt of tho froquoncy with the 31 1 or 34 I.Il
type instriwients c:n be dono with tho accsurcnont of tho trona=

wdttor powar sutput. Tho ncosuroment of the frequency with tho . ,‘
chocking reson tor cen be done in tho course of the tuning ond g
_ inspection of thu roceivar of the radar bowb soight. Tho moosuw . 1l
. rozent of thu froquency with tho aid of the wavolength neter tys b
Pa 35 IM may bao dono sizulataneously with the woasuromont of tho
longth of tho transmitter pulsacs. !

Thus the furthor doseribud wothods of moteurousnt >f the trans= |
idttor froquoncy by muans of tho montionod instrunts hovo been i

troatod 4n viow ofthie fasility.

.-

P ey

4e Moosurenont of tho_sporatign fruquoncy of thy transuittor with

o szl ‘,,m for, typa 31 TM, 6r thy watteand wavolongth-
uotor, typo 34 IM.

Tho wutsurcuent 1s dona after thu mecsurenent of tho cverage
Powor output of the tronsuitter according to Fig.2¢ ind 0, in

P b amew A et R amen L il e
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tho following aequence: . _ _
) Be sure that the power output meter in the 31 I8 inatruaent

( or in the 34 IN) indloctes o rof. power of 9,8 to 1,5 oW, -

2 Turn the "Frequoncy® control knob within the 1iuits of 10.00

)

eorrcspands 10 V199 of o division on the vorticexl scules Thuy

od 13,00 ddvielons of the front ponel accle af the inatrunent,
31 Il or 34 IM, until tha powor output noeter indicution abrupte
ly decratsos. Turn ths "Froquency" cantrol knob clowly to the
loft ond right until o mintuun indicction of tho pointor of the
powor Jutput noter is obt:ined. Now iho wavelength uetor 1s o
ox-ctly tuned to ths fraquong weasured,

Rscd on tho wavelongth-notor sccle ( on tho front paial >f the
rospective instruaont 31 IM or 34 IM tha nuiber of tho divieion,
carrceponding to tho froquency toasured.

The reading should be donc in tha £allowing woy!

Fro. the right hond vorticol actle, integr 1 nunberg are read

by weans 9f o rod haorizontal line,

Frow’ tho lower horizopt:l scule the tonths cnd hundrodtha oro
read by means of o vertiscal lince The horizont:l scile is die-
vided int? dnmly 50 small divisi)m, and vach of thoiso divisions

in reading the indicatisns wlss tho indicition of the loft vo
ticsl seule should boe notode Thu veluos »f tho divigione of .
the loft scile corrospands ty thise of the right aczle, hawaver, |
thoy arc shifted Ly o holf divicisn. Thus if in rcading the sea =
1s tas noxt lower divisisn in ruforoncs ty tho acrker lino 1o
found >n the rizht scclo, th: veiue indicited Hn the right ecoe
1e should bo cddud to tho indication »f tho Lowor scals { the
right vorticol sccle indioctca tho intoegrel nucboers, while tho

. lower secle indicctus tontha and hundrudths). If tho noxt 1lo-

T —— ——

wir divisisn in roferonco t3 tho rorkur linoe of tho vurtienl
Sccle 18 found on the luft scclo, 50 hundrudtha should bo cd=
dod t2 tho indic.tion of tho lowor scalas

An axcplu will oxplain thu mothad of roading.

Bxoplo 3, Rond the froquoncy frow the instruuint soule cecord-
ing t> Fig.24 o, Tho right vurtical seclo indicatioa is 12,

tnd the hurizontal ecsle indicitisn ie 0,225, Thu nuxt lower -
divisisn in reforonco ty tho workor line ia th.. x'iuht dcale d1-

visisn and thus t.hu u'osult is 12.2¢5.
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rrple @1 Rood tho indieatisn according to Fige24h,

{ Roven groat divisions ore raod Hn the vortiend scalo o 0 J62 :
1o tho Jowr 80alas Tho noxt lowor divielon ip rofaorence to’the Rare
. kor Mno Of the vortical scalo s f3und on tho loft seale and ﬂm:.
§ 10,5 ehould be oddod to ‘the indicotisn of the lowar aoolo’ Tho re< *
b | ault 1s 11,862, CLe | | ' . ' |

t

' .
- - '
0

N
c e

¥ B 24t Tho scale of tho wavelangth=-motor of tho sign-l gong-
‘ rctor, typo 31 IM or tho wotteond vavelengthenotor,
typa 34 Is : ’

1l - right vertical doale

2 -~ laft vortical scalo

2.~ horizontal warkor line -

4 « vorticnl mrkor lino

2 = hordigantal scale

Al

¢ My reading sbtained shiuld now bs convertod to frequonay units,
Lo, to Mo/ 1n tho £512owing wayi ' ’ ’
9 Find fyon the "Roading® odluan in tho respuctive table situge
tod Q0 the front panol of the nunsuring instrumont to noxt
highor value of the wavolongth motor senle, corresponding t.
the wavelangth nuabor { coluan "Wavalongth numbor® in the tablc’

I ——

i W
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Tho nuubor, imdicatod in this oalumn, uxprosses tho wavoe
longthe'4n ex3uplo Of the tabla of thu wcter is gyen 1n
Tablo 6e '

¥avelongt’. nucbor . Reuding Value >f sna
. soalo-diﬂaigg

96 - 11,229 10,65
99 _ 11.677 . 0,67
10 12.083 - 0,73
101 - 12,464 0,79
102 12,895 9,70
107 13,316 0,71

. .

b) Subtreet fron tha noxt highor indiestion >f tho wovolongth
wotor, glvoen in the toble, the rozding Hbtained in the foge
~ surouent, .nd wultiply tho differunco sbtiinel by the nuo~
bor Avon in tho "Vuluo >f sno acalo-divieisn® colunn. of
the t:bles The rosult iultiply by 100,
o) Subtract from the rosult, sbtoined undor "a* » tha nuzber,
Jbtuined under "b", The rosult abtained 18 the woasured
‘ froguonacy, '
Bxmplos Tho wavelength netor ronding 48 11.862. The froquency
% £) bo £rund 4n thu £rllowing wayt
Y Mnd, froo tho calibration tobly, tho next higher vulue of the
Wavelength ronding, csrroaspanding to the raspootive rroquengy,
It 15 12,083 ond oarresponds t> the "Wevelensth Na® of 100
{ 30 t2 the froquoncy af 9,370 Mo/e).
) Subtract fron the wavalungth nutar realing, found in tho toble,
%o ronding obtoinod with the oosuromont, Thus 12.083~11,862=
1. . ' ‘ 0.321.
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3) The differencs Jbtained nultiply by ths nunber, siven in the '
*Vzluo of dno scale-division" in the. table (0,73 Me/a), amd '
by 100, Thua . . '
0,221 x 0,73 x 130 = 16,133 Mo/e
§) Subtract thoe pumbar obtoined in aperatisn "3* from tho frbquon- ’
¢y correspanding to the wavelength >£ Na. 100 ( aperation 1)
and find tho moosurod frequency: i
94370 Me/s - 16,133 Mc/s = 9,353,867 Mc/s >p approxinately
9.354 Mc/s. ' '
If the 31 IM uoter 1s connocted t1 the rodar banb soizht transe
mttic. 08 shown in Fige20 , the modsurcuont is done 3 tho sae
be waye With. such uoagsuromont 1t is nocessary that tho r,f,
Piwor >utput, to bu wocsurad with tho 31 IM instruient, bo not
sualler than 0,5 .M, | '

s

& Mossureuent of tho sporctional freguoncy of the transpittor

with the woveluasth-uetor, type 35 Ihi, ’ |

1) Install tho wavelingth motor 35 IM at a distance of approxima= .
"} . 2 meters from the antenna of tho radar bomb 8ight oquip= :

LT wonno'ct the horn antenna to tho wavoguide output of

the ingth wotor.

¢} Install tho wavelongth woter so that tho broad side of the
horn tntenna is in tho vertical plune and alwe to the antenna
of the radar boub sight. : ' \

3) Turn tho "Attenuation" control knob of tho meter in ¢lockwiso
direction to its extrome vclue ( the hoghest attenuation of
tha attonuator in the instrument) and set the "Jscilloscopo-
Metor” suitch on the instrument to position "kotor”. :

4) S0t the "Ranga in kn" switch on the panol of tho timer and come
trol unit to position "100" and ewitch in the high volt.ga of
the trensmittor,

?} Doorensg tha attonuation of thy attenuator of the instrument

* by p .ng the "4ttenuation” control knod in anti~-clocke

,,..;d"tihtil tho pointer of tho moter of tho front pancl

Wﬂﬁtnmunt-deﬂaota opproximately 8 v 10 acale-divisions,

. "with the turning of .tho "Attonuation® control knob tho indie

%on ofthe moter, after ,at' ““ﬂkiée;tain value does not

2
-

- VR
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L incraaao with furthor deoreaaing of the attenuation, or if the

 With the mocauromont, tho synchroscops type 35 I crn ba used

ahoulq hu purformod as doscriboed with: the mmuromunt of the

o e ey -
& hﬁgx‘lﬁ | .&..,m ;m‘,.,....m... e WA ’*—-“ﬂ,_

- 16 - 50X1-HUM -

indicuted ‘value even docroases, tho detector of thg wavelength
pator is "baturated"' if tho attonuation is further dooreasod,
ths dotoector moy ba’ damgad. Honoe if the dutoctor is in the

* gaturction" astate, tho attonuotion should be agoin inereased
to o loval at which tho 1m1mtion of the mutur 18 by 2= 3 sco=
lo-divieiona lower in roforence to the 1ndication with tha 'aa-
turction” of tha datootor.

If difficultics ordsa with this ucasurezcnt ( the pointor of tho
meter dofloots from its zoro position only by 23 scolo-divie
asions), thé "Dotoctor tuning” control knob should be adjustod

to tuno tho dotoctor coll in the instrument acponling' to tho
moximuns indicction of the instrument pointer. If oven undor such <.
conditions tho indicction of tho metor is not sufficiont, the
detcctor should be ruplcced by anothor which is oble to produce #
the uocessary duflection of 8-12 scole-diviaions ofter tho dos
tactor cell is tuned and tho depth of tho duotector probo ode
Jua tod.,

Turn tho control knob of the instruaont 35 IM until tho indi-(
cation ofAho pointer ducreases abruptly. Now turn thu eontrol
knob slightly to ths right and left side to obtuin o mindioum”™ Y
deflaction of the pointer ( the wavelongth autor is still tuncd
to the m:asured froquency). Write down the indication of the
Wavelength-ieter ascales

Now turn aguin the control knob of tha wavelength-mater until
the next mininum in tho indication of tho metor is obtained,
ad writa down the indication on tho meter scale.

The difforenco botwoon tho two indicutions, wewasured o3 doscrie
bid under Itoms 6 ond 7 is cqual to the holf of tho wavelength
Of th: rcdar bomb sight trcnsmittors Multiply the result ob-
tained by two ond you will get tho lungth of tho wave radiated
by tho tropsutttor. ‘

Ropoat the measurviont two. or threo tinos. By weons of the .
cherts, enclosed in tho papers of tho 35 IM instrumcht, tho
¥avelungth obtainegd can bo converted to frequoncy. ‘

% indiontion instrument. For. such muosurament all tho opemtions

Q--
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pulse Jengthe Tho | paaition An vaich tha’ wnvnlbnath wotorde - . o
tunod to thu frequoncy of tho transmittay corresponds ©o. ho '. .
piniiuy amplitude of tha pulse on the scroon of .the aynehmsoo-
pe. The wavelongth 48 ecloulnted 1n tho aame wr.\v 68 deaontbed

‘undor Items 6 ond T. , . R _,,‘_._;
* ‘ . . ' ’ . .A‘i.‘.. I'
" 6, Moosuremont of ths oporationel froguoncy of.tho transmittor: 3
L with tho checking rusonator type 59 .1. " SRR

1) Instcll tha chocking ‘resanator at a distance of -6 mutors frem -
the wntonna of  the rodar bondb sight and connoot ths twist wavos .
guida Joirt with the hora ontonna to ita wavoguide output.: .

2) Install tho harn antenna of the 50 I oguipmont and the antenna™
31 the ralar bomb 3ight in such o woy that tho radiation maxd-
oun of tho radar bomb oight tntenna oims towaxﬂa tho horn an = i
tonna 50 Ta '

3) Turn the "Tuning® control knob of tho 50 I instruwont within °
' tho limits of 25 and 29 grect scclo=divisions unti) the pointor .
(:) of thu micronmpercmotor on the front pcnol of tho instrunent ' ;ag
: : & ol

" {ndicctos o ncodmua doflectian ( tho cantrdl knod of tho att//—T
mstor should be turned in nnti-olockwieo direction to ita ¢
" trang pasition),
4) Rocd from tho "Tuning® scale of tho imstrumont the 1rﬂ1c-ted :
volue corrospanding t3 tho u-ximum dofloction of ﬂw pioroam-..
poro ngtor paintars
"5} Find the oporntional froguoncy of tha tronsnttter fmm..t.ho chortn o
in tho popera 2f tho checking rasonctore R

- t(

] ¢ 35-‘MBHWMW .

The sonsitivity af a radar ruocelivor is doﬁnad as the ainiiwn .
Powor >f thy aignal which 18 atd1l "SPiervablo obave th: lovol of
thy nofse on tha ecreen of tho sonitoring tubs. The sensitivity
e ususly uxprossed in ducibels in reforence. to o level of 1ok,
oo, by the valuo of attonuation of & 1nd edgnals
EwupleiIf tho sonaitivity of th rocoiver 16 90 db 28 roferred
% the poar of 1 ml, this i to 8oy thot a aignsl of 1 uW power,
sttonuatod by 90 Ab { 4.0, by thousand million tines), .and fod to -
¥ dnput of thy mooivor aftor this attenuatiin is still preauntod
9 thi scrgen or t.ho nonitorinb tubo an the backgmum of t.hu ro -

" ‘Biwr miao.E] " . i ) .'.F_;'-
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Tho soneltivity dacsurewant is perforned by moans of t5.QX1_ﬂl.J.M
typo 31 IM, or tho.etondand eignal gonerator type 43I,

B0 th. following avotion tho mothods used in tho woocsupenont of - HE
4 b0 rocolvor sonsitivity with tho instrumonts is desoribed, o

4o Bezsuremont or tho roceiver sensitivity with tho sig@.;'
foenorctor type 31 Tii. )

M The acasurement of the recviver sonsitivity with sign:l goncroe

fl tor type 31 I¥ may bo porforucd both on thu 8834 TH & Wepair shop,

f or obouru tho aincraft-plone in the follawing ways

1) Dlsconnoct tho powor-supply of tha rodar bamb sight equipmont :

and dismount the wavoguidoe from the tmnamittor and tho ..ntonn:;

)f the oquipnont,

) Onneoct, by moana of waveguide joints, tho wavoguide autput s
.the transudtter with the signal joncrator. If the ossuremont -
is done in tho repoir’shop, use the arrangement according to
Fg.25 , and with the nirbama equipnent usa the nothod presen~
ted in F13.26.
With tho wessuresont in tho repairahop { £12.25) disconnoot
tho coble "44" fron tho 8r-ll-44 connootor, and with tho ncosue ..
raiont abodrd the oircraft (Pige.26) disconnect the cable *44* /
fron tha 8r-11-44 roecoptcole on the timer cnd ¢ontrol unite \

4

B P S

‘ M Connootison of the radar bnmp gight transpitter with tho
8ignal generator in tho rvceivor sonsitivity measurenont .

in the repeir shops

1 = signal genorator type 31 IM

2 - waveguide output >f tho signal gonerctar 31 b1’
3 = auplomontary attonuator 3f the instruant )1 IM

_ ) §-E-C-R-E-T
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5 =

Jv—h—m

~ 119 =

| 4 = wavaeguide Jaint. with tw flot flangoa
5 ‘= floxibla wavegu:ldo
6= wavaguida output af the trenamittor

L '

T - transuitter of tho rodor bomb sight aquipmoat

8- pawor—aupp]y ¢zbla of tho instrument 31 IM. -
9 = "4i" cobla

L X NYTH

Figs 26i- Connection of the radar bomb sight transmitter
with the signal generator in the receiver sen~
sitivity measurement aboard the aircraftl
1~ 8ignal gener tor 31 IM
2 = waveguide output of the signal generator
J = supplawcntary attenuator 31 IM
4 - wavegulde joint with two flat flangee
5 - waveguide to waveguide coaxial joint
6 - corner waveguide joint
T ~ waveguide output of the trensmitter

8 - tranamitter of the eadar bomb sight

9

= coaxlel cuble from the aoceasoriea of the 31 IM

meter '
1) = drum with the power-supply cable

RAEL R L ER

A

50X1-HUM

The "44" cable { Item 9 , £1g.25), or the coaxial cable from
tie accessories of the 31 IM, connected to the 8r-11~44 on the
timar and control unit ( Fige25) should not be for the present

time connected ta the 5:—2 on tha signal generator,

3) Set tho controls’ of 'the signal gensretor in their folloulng

poeitionst
Power supply e.itch to pogition "Off",
"Type of opemtion" to position "Lontinuoua Ly
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"Instrument® to position "Control" '
" loW-J,5mW" to position "1 mW"
"Genorator" to position "Off"

'

4) Switch in the power aupply of the signal genorator by setting
"on-0.f" awitoh to position "On" ( if the instrument is energie
ged from a 115 V 409 c.p.8. maina, the power supply of the ra-
der bomb sight should bo svitched in prior to the supply of the .
signal gunorator).

5)aftor 4-5 minutes thu signal gemorator should be calubrated ag

. scurancy of its power output meter ( see § 24, Itom 4),
\ “MOonerator” switch on the signal gunerctor to positiom
AN the "Froequency-continuous” control knob-to ob-
tuin thy e tput of the klyatmn of tae signcl gonorator
31 IM ( tho pinto; . the output wetor should indicate a maxie
pun). If tha pointnr af this motor is duflocted to the oxtro-
ms right of thouscale, or, Ngth. other hond, if the indice~
tion dous mot oxcood 0.1-0,5 th: "Power- output" control
c | should bo cdjustod to obtain on output of 0.5 to 1,5 oW,
7} Tun: the klystron gunerctor 81 I of tho instrument to the fro-
quency of tho tronsmittor mugnotron on this woys
o) Messure the frequeggy of tho klystron genoritor in the 1
strument by turning tho )d{ruquoncy" control knob of the a8
. ncl guncr.toy. to abtoin o miniwum of the powor autput in- \
‘dic.tors Nof the indicntion on the scalo of ths wavelength-
m:tor ( th. measuremont of froquency is deascribod moro ful-
' ly win § -"ﬁ A)o
b)Turn tho "Froquuncw" control xnob to tune tha wavelongth-mo-
tor t> the mugnetron frequoncy of the transmitter § this fre-

quency waa measured proviously, 8sua § @9,4). ' :
¢)Turn the "Frequoncy by stups® control knob to obtoin an abm A
rupt ducrcase of tho indication on the power ou.put moter, iEl
If tho frequency indicatod on the scalae of the wovelongthe !
Moter ( 1.0. tho froquoagy of tho mognatron) is higher as p

{

compcrod with tho previously tuned froquunoy of thu klystron
in the signnl gumurctor, turn tho e>ntrol knob in oclockwisc
dircotion; 1£ the froquongy >f the transmitter mignotron is
lowor thon that of ths klystron, turn tho control in anti- §}

Olockwiao dirgction. . g

E;I | 8-E-C-R-E-T “
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Repeat the tuning of the "Froquongy® control within un'.nll
limits near the respootive pisition and chock tha coinsie
dunca of the dagrense in the indieated vilues on the povor
>utput moter with the tining of the wavelongth~motor, If in"
this tuning the indication of thae pawor output motor in~
cronses, tho klystron is tuned to tho cormect frequengy.
If no, turn the "Froquency-Continuous® control knob to brw“
‘the pointer >f tho power >utput-metor to a position whero
o maximum defloction t3 the right is obtained, and repaeat

* th. tuning of the "frequoncy in eteds” contrad knob, Then
-earrect tho klystron tuning with the 'Prequency—oantimwuu'
cantrol, After the resonance is obteined, dotune tho "Fre=- -
quencey™ control of the wnvelength-meter by sevoml Vo lum
tionsa,

8) Sut the svitches on the timer and cantrol unit to the:lx' fol-
lawing pisitiona:

* Tube switch" t» pmition b
" Calibration’ morking" to position “Oﬂ"
" Monu.l~automatic” t> pasition "Manual® :

" Dotectir current®= Pawer supply chock®™ t) poeitiop

Dotector curront® )

® Antonna control On-0ffY ‘to paisition 'orr"

Ronge delay" to position Q"

* Runge in km" t> pisition %100 '
The "R.fs goin” control knsb should“bo turnod in clockwiso di-
roction to its extrome positions

9) Switch 4n tho paworssupply of the roder bomb aight oquipmont
by setting the "Maing 27 V - 115 V™ and *Trensmittor heating®
svitchos to the pasition "On".

W) Sot tho "Gonerator” switch on‘the signnl gunerator ta paosition
"0ff" and check the cclibration of. tho power jutpul mete:. If
Racoseary, repeat tho adjustemont os desoribed under § 24,4,
ltem 4, .

1) 8ot the "Ganemtor" switch to position "On® and turn tho "Poe

wor* oyntrl knob an the signal genorator to bring the pointer
of tho power output meter t9 the 1lm¥ roforence murks
12) connoct the "44" cable or anather cable fram the nocessarice of
o signal’ gunerator usad insteod of 1t t5 tha Sr-11~44 rocep-

s-ECRET A
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tocle of the timor and control unit and tho .§1-2 recoptecle
>n the aignal generator, _
13) adjust, on each of tho two attonuators in the signal gonors-

tor, on attonuation of 30.db { usa the cclibratisn charts = - h |

from the 31 IM oquipmont).The third supplemcntary ottenuatop

. should bu set tu zora attenuation . roference.

14) Turn the ™Recoiver tuning" contr)l knob to Jbtain a dieplay
of tho pulae an the s % of the mnitaring tube ( Fig.27,0)

Fig, 273 = Display in thce screcn >f the monitiring tubo with
tho measurcm.nt >f tho receiver sonsitivitys
a = display, with 60 db cttenmation
b = disploy with 80 db attenustion

- 15) Turn thc eantrl knob of tho supplemontary cttonuator to do-

creosc the hoight of the pulse on the gcreen >f the monito-
ring tube, and, at the same time, slightly turn the "Rocelver
. tuning® cantrol knob s> that with a given attenuation the
meximum height of thoe pulsa display 1s obtained. Repeat the
adjus tmont of the supplementary attenuction contral until
tho pulaa display begins t2 diaa;‘panr in the noise background
( 4f the "receivor tuning” csntral is turned, the displacament
. 9f the pulse is n> more visibla an the niisc background).
16) Natu tho indication of thuo throo attonuatore and convort it,
by myons »f the respectivo charts, ty doclbuls. '

. 17) Caloulate thu sonsitivity of tho receiver o the suw of the
ducibol volues of tha throo attonuators ond tho wovoguildo to
wavoguide cooxdial joint ( given in tho popure of the eignal '
ganorator) The roceivor senaitivity should bo ~t loost 90 db il

18) Switoh off tho powor supply of tho rodar bomb sight oquipmont '

and tho signal sammtor 314 1M, . 1
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B, Noasuroment of the roceiver sansitivit; tho sto

8ignal gonamtor ; typo 43 I,

- The moosuromant >f the recoiver sonsitivity with the standard |
signud gonerctor 43 I con by done only in the workshope Tho moow
suremont is done o8 £311lowas -

* 1) Cannoet , by means of wavoguide Jaints, tho wovaguida outyut
°f the transubttor and the waveguida sutput 9f the ltmdu:d

eignol gonorctor noooxding t2 fig .28.

A

L]

-

Big, 281~ Arrongouont af the opparatus ( stondard signal gone= /f
rator, type 43 I) with tho mcoceuremont of tho receiver
sonsitivitys
1l = tranumittor of tha radar bomd sight
@ ~ waveguido sutput >f the transmittor

.3 = twist woveguide joint
4 - flexdblc waveguido
5 = wavezuide joint with two flot flangee
6 « waveguida output »f tho gonorctor
7 - standond eignnl gonorotor 43 1
8 = powar-supply cable of the- genamtar
9 = coble "44" of tho rudor bomb sight equipmont

&) Disconnect tho "44" cabla from tho Sr=11~44 >f tho tronsml ttor
and conneot it to the “Extornal ointrl® reooptnolo_ of tho
- standand signal genarctors T
3) 8ot tho switchos an tho genorator to following positiones
. "Moin svitch" to position oL :
"Pulsa length® to paaition 10 wicrasace”

a0 s

i | S-E-C-R-E-T {;ﬁ
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"Palar.'lty af the cmtrol pulse” to preition %, *
"Operation=lock™ to pos ftion "Lock® '

The "Attengatisn db/mW" control knob of the right attonuator 1
sot to poeition "45-db", cnd of tha left to " 25-30 db®s Tho %
*Doluy® control knob set to the medium praition, )

4) Sot the awitchue on the radar bomb sight t) £211owing poaitionsl

" Tubu svitch" t> pisition "1*

Calibrotisn’marking” to pisition "ore®

Monual= Autimatic" pasition "dcmigl® -

antonna control _tdn - Off" to position "Ofe"

Dutactar currcnt~ Powar -oupply chock™ ty position

Datector current” '

" Ronge delay x 10 ko ty position "0"
" Ringe in k" to paait:l.:m "1ao0" o '
" opemtim-Cz'nlibrutian" ta plsition "Jporction”
Tho "Refs godn" control rnob turn in clickwise dirq,cti.m to
its oxtromeo pisition.

5) Camnect the pawer supply cabloe >f the gunerator to tho 220 V
50 cepe8e mains ond sot tho "Maoin switch™ to pisition "Conti-
rous wava", Lot the instrument heat for 10-15 minutes.

6) Sot the "Jporation=Lick™ switch to position "Operotion” and by
lance the thonnistor bridge in this way"i ’
a) Turn the "Repoller viltage" contral kmob in anti-cliyckwisc

dircction t) its oxtrema position and turn the "Zero adjust=
pent” control knab ty get tho piinter t» the zeros roforonco
Lo, '

b) Turn tho "Ropcll'er valtoge® cantrol knob in cockwisc direc- ri*

¢

tion amd check the stability af the painter in all positions
32 the "Repuller voltago" contml ( the painter oust not du-
flact t) thu left from thue zurd)e If nuccesary, adjust the
"Ropallor valtoge® contrl ta bring the painter of tho moter i
¥5 thy extreme loft paaition { loft~side from the zoro ro- :
furenco) and thun ‘turn tho "Zaro ad.juatmnt" eontrol knob
ta roturn th pointor t> zoro.

1 Turn the "Ripcllar valtogo" control kmod ty Hbtoin thy nadoun

Jperation af the.klystron in tho modium #one of >scillation.
[ [

indiattion of tho printer of the pawor output motor with tho %

’ | ?‘-‘ S S-E-C-R-E-’I‘- ﬁ
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jatold In tho cxiree 3f turning tho "repdllor v;lat'é?s?.a(:lnl;&im .

kb frouw Jne extreno pisition t2 tho >thor, the pawor sutput mo-

tor will indicute opproxdir:tely throc maxiun, cach of which cor=

rosponda t2 dne of tho dscillatiun zones Jf the klystrone In the
ppasuposunt with the stondard signc.l gunurator 4) I usuclly the

cdius zono of Jecillatisn is uscd,

The indietion »f the genorctor vyltuutor 43 I should bo,apprae

'nmtaly 109V, tho powar >utput should bo cbout 0,8 to 1,2 nW, If
the prwor sutput is higher or lowor then this wvilue, the "Ooupling”

entral knab should bo turned €5 dbtoin zn output of approximote-
ly 1 oW,
8) Adju..t thu fx‘equoncy of thu kKlystron 43 I equnl "ts that of tho
transcd tter wognetrons Tho ethod usod is thisd
a) Wocaure the froquency »f tho klystron, tunod in the cureu
»f the procosding sperations ( by turning the *Wavelength-
Lugter” cintml knab). Nite the indicntion >f the wnwlength
. Licter scnles: .
b) Use the culibrated charts of the wavelsngth~ueter and cone
vart thontronemdtter ongnetron frequency ( wecsurod os por
§ 25) t) tho scale=divisions of the wuvclengtheweter of tho
43 I, ' ' .
¢) Turn the "Wavelungth-uoter” coyntrol knob to sbtoin cn ine(
dicction sn the seslo »f the wovalungth aoter aqual ti tho
froquency »f tho tromsudttor angnetron.

- 4) Turn the "Froquuongy" control kmob of the generitor ond tuno
tho klystron to tho froquoncy td which the wavolungth wotor
wia provisusly tunod. '

If tho provijusly tunod froquunoy ofthe klystron is highor
thun thot of the aagnetron, turn tho "Froquency” contrl
knob 3f the gunarator 43 I in clyckwise diroctisn. If the
klyatrin froquany is lowor thaon thaot of the wagnutron, tum
tho rospactive ¢intrml kmb in anti-clackwiso direction.
In tho preition whorge tho klystron is tuncd to the nopno-
tron froquonay, tho indication of the powor oJutput metor
docrocses to -0 mdpioume Aftor the klystron is tunod to tho
fraquency of tho nognaetron, detuno the "Wavolength-notor®
. eintrol knob by 2-) revalutions.

§) Altarmtively turn the luft and right . *Tuning" control knobs

3% the gungrotor to .)btain o wxioumdofloctian of the pointor

f’ S-E-C-R-—E-’I‘
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»f the pawer-yutput notor.

10) switch 1a the powor=supply of tho radar bomb cquipnent ( set
tho "Maing 27 V~115V" ond  "Trensulttor heating" switchas ta

: prsition "On"). i

’ n} Inspoct thy balznee of tho " therulstsr bridgo >f the powar J\I‘b-
put uutor by turning thae "Ropuller voltoge" control knob in
anti-clyckwisc dircction until a maxinun ducrensce 2f $ho po=
wor output r.*otor is bt incd. If the bridge is corroctly boe
lcneod, thia pmition should c.)rresp.md to the zoro ruforonce
»f thu power motor scnle. If no, bring the piinter to tho zo-
m roferonca by turning the "2uro adjustuent® control knab.

12) Turn the "Ropellor valtage® cantrol kmob of the cuner.tor 91
t5 bring the printor of the power output wotor to o pisition,
carrcaponding to tho maxinum indicntisn of the power output me-
tor in the modium zono of 3scillotion of the klystron { the
injicatison on thu scola of tho valtooter 43 I should bo appm- ‘
xinotoly 100V)e.

¢ 13) Sot the "Main switch® to position "Pulao operntion” and turn

the "Roceiver tuning” control knob on the timer and contml -

unit >f tho redor bomb sight to obtain o maximan height of tho

nogative pulsc on tho screon of ths monitoring tube of tho re-

dap boub sight ( seo Fige29 e

.
. 3
. ‘
.
' ' .
- .
. .. ‘ /
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o 29t~ Display on thu sereen of tho .uanitonngg,tubo with .

gomummnt 2f the poceiver sonsitivitys
a = nugntive pulse of 10 mierisoe,, attenuctian 70 db
b = positive pulsa of 1 ulorossc., attenuatisn 70 db

¢ = pooitive pulse of 1 mioroses,, attonuatisn 8 ab,
- !

W) adjust the 'fCJ'upling” control krab on the genspctor 43 I
pcnel ty bring the painter >f tho power sutput woter 43 I
t,,thse inW roforence uark,.

15) 8ut thy "Pulao lungtn" svitch to t.he szition . 1 micmaao.
-nd turn the "Ropellur voltoge® control knob in clockwlso
diration ( i.e. incroose the viltage sn the ropoller elootrow
do »f the klystron by 16-22V), until o norrow pisitive pule
8 ia prusonted on tho sorcen >f tho monitiring tube >f tho:
radar bomb aight ( sea Fig.29b), Turn the "Ropoller vilto= -
go" contral knob t> >btaln the woxdoun height )f this pulsos

16) By izocnas of thu "Dolay" control knob an the goner:tor 43 I
prnel bring thue positive pulso to < distonce 2f  opproxinoe-
tuly 5 €2 10 ma from tha boginning of the ewesp trace an
tho uonttoring tube of the radar bbb sight.

17) Turn the contml knob >f the left attunuator in clrckwlse
dirsetion ( increcsing tho attenuntian) until the positive
pulsa discppoars in tho noise bockgriund onnthe screon of
the sondtoring tuboe § 4 tho "Dslay® contral knob of tha
gunerator 18 turned, the dizplocenont of the pulse is not
visible an thu noise background).

18) Rex thu inmdication fmn the sc:lae of bath nttunuators and
us¢ tho culibrotion charts of the generctor ti intraduco
thu correction for tho ruapective frequungys The sum of the
cttenuation of both attonuotore oxpressos the aensitivity
of the receiver; it should bo at leest 90 db. |

13) 8witch off tha power supply of tho radar acb eight oquip-
wont ond the standard eignol gunorators '

§ &7, Mgusuramont of the trovelling { stcnding) wove rotio An
tho_antonna and wovorulde systen
Thu travelling { etanding) wove ratis oxproeses the quality

¥ the ustching of 1nd1v:lduu1 elu.aanto ot tho wnvaguida csnd :
%tonm gy.tw'

f

e rageg

| e e
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If the uatehing is poor, the 5t‘._.nd1ng wivy ratio (SWR) is high
and tho rediction Of the tronsuittor power sutput is enall, the
sonsitivity >f tho rvcoiver is low ond the cognotron Jporatiosn -

", is disturbed.

' The st:nling wave rotls 48 oxprossed by thie fyr.ula
k = U max

¢ ' ' : min

whare Umax and Umin are the maximum ‘and minimum values ot the
volatge on the line, respectively. The trevelling wave ratio is
a value, reciprocal to,the stunding wave ratio.
The at nding or travelling wave ratio, raspectively, may ba
measured in the followling ways
1) vith the standing wave ratio meter, type 60 I
2) wvith the olotted of section type 33 I
The S'R metor, typa 60 I may be inserted directly into the
wavoguide chaein of the transmitter end antenna, using dirsctly
c the radar transmitter as a.f. sourco. o other appar.tus is ne~
- ceesary in this measurcuent. , ¥
If the slotted soction, type 33 I is used for the messuraeaont

v

l : of thy travelling wave retio, ths signal gencrators type 43 I or )
511 and tho throe stage amplifier type 28 I must be uged, Tha :’
. - | stending wave ratio may ke messurd only on tho stund,

wova ratio 'with tho 6J I SWR mate

4 Wedsuroment of the standi

1) Digconnoct tho wavoguide from the redar boub sight transmittars
The waveguide has to bo conncctod to tho antenna in the samo
Position as with tho airbornd oporation.

4) Connact tho 60 I motor with thc minimum nscessary numbor of g
Waveguida Joints bptwoun the transmittar and the waveguido of i
tha rcdar bomb sight antenns. _ !
The arrangoment of thu apparctus is shown in Fige30. }

. ' ;

pr i
i

7 o | ‘Ej ‘. 8-E-C-R-E-T . Eﬁ
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Ig 20t~ Arrangement of th. appar.tus ( SWR muter typs 601D
Wed with tho mcasuruimont of the stonding wave ratio
of thu antennn ond waveguide chain of thu r.:ﬂar bomb
sight
1l - antonnc of tho rodcr boamb sight
2 - wovoguide
3 - rudar bomb sight tronsmitter
4 - wavoguide oustut of tho transmittur
2 - waveguida joint with two flat flonges
6 - stonding wove rotio moter, type 60 I
7 - wavoguide joint with two protectivoe flanges
8 = phase shiftor

The waveguide olemonts must Lo connect very carefully and the
lsstmictions of the Chupter IV, § 2 have to be respectod.

J) Switch in thc power supply of tho rodar bomb sight.

#) S0t tha "Motor-Amplifior” switch of the SWR metor to position
"Mutor” ond the waveguidé switch marked "Roflected powor-Diroot
Power" sot to ite oxtremo uppoer position ( "Ruflectod powar”), i
Thy control knoba of tho 8wR mutor attonuatore should be sat
in thuir oxtreme position ( 100th soola division). !

3) 8ot tho "Rongo in ka® switch on tho timor ond control unit to - t

;

s ey st
A - e
[ ar il i ety

Position 100" and switch in the high voltogo of the tramsuittep,
6) Tupn in onti-clockwisc dircction tha control knob af the lowor

8ttonuator until thu painter of tho microompoerenctor on tha hﬂ
front p:nol of tho SWR=motor Joflucte to tho 10th scolo-division, |

| M smomsr |
\__ o . ' -“n' No Foreign Dissem ! T
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Further increase oi this metsr stizuld not be attempted, as the
detector may be "eatureated" ( see §25, Item 5),

With too low indication of the id crobmperemeter tune the de=- '
tector cell of the SwWR-meter by changing the depth of the de~
tector probe and by turning the "Detoctor tuning" acrew until
the maximum indication of the microamperemeter is obtained.

7) Set The "Reflected power-Dircct power” switch to its extpeme
lower position ("Direct power") and turn tho control kmob of
the upper attenuator to bring the pointer of the mi croagpere~
moter to & position in which it was with the mgasurcemcnt da-

7 scribo.. in Rem 6 ( 10th-scelo-division),

8) Reed from the scale of the upper attonuator the standing wave
ratio, which should not excoed the value of 1,43,

9) Turn manually the antcnna of the radar bomb sight in steps of
JU degroos and ocach time check the standing wave ratio. In no
point should thc stunding wave ratio excced the veluc of 1,43,

0) adjust the antonna to tho position in which tho standing wave
ratio has ite maximum valuo and vary the tilt angle of thu on-
tenng in atups of 5 dugrees. In all positions tho stonding we-
Va ratio should not excoéd the v.lue of 1,43, The difference
between the maximum and miniwum values of tho SWR should not
Burpass 6% of tho muximum SWR volues.

1) If the stonding wave ratio is over 1,47, the phose shifter in-
8talled in the rodar bomb sight waveguide may bo uscd to do=
cruase ite. Sot the "Direet powor-Raflucted power" switch to po-
8ition "Roflocted power” ond turn cerofully ( not to domoge tho

surfaca of tho waveguide) tho huod of tho phosc shiftor scrow
( with o 11 oo spannor) within the limits of one rovolution in
both dircctions, until tho miniaum indication of the microampore=
detor is obt.dinod. Thun repeat the measuremant of tho standing
Wevo rotio, '

In tho moosuromont with wo 60 I SUR motor the signol gunoro-
tor type 43 I or 51 I msy by usod as a r.f. source instead of
th. tronamitter mognetron. Undor such conditions tho microompe-
™hetor of the SWRemotor connot bo used o8 indiector, and the
26 I amplifior must bo usod. Tha monsurumont shouid be poerfoym-
od in the samo woy as doscribed above. The only difforonce is
the necessity of connection of the tormincl marked " To tho ame

2;{ B e L m———— e —— —— -
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pilfiar” to tho input ef the 28 I ¢ by moens of a ¢SOX1-HUM,

l0); olso tho "Motor-Amplifier" suiten on the SWR-metor h

% bo set te position "Amplifiop", Prior to the meuluramo::
611 tho oporations duscribed in § 278,ITIM 3 1o 8 should be
porfosmod to inmatoll tho 43 I ond 28 I inatrunontsy Thon the

ottonuation of the attenuators should bo duervaged to 5-8 abv,
Thy "Reflooted power~diract powor” switch 18 sot in the poai-

tion "Roflocted powor"s Thu meesuremont 18 done by tho same

m W ¢
uﬂgod as duscribod obove ( Itums 6,7,8,9,10), The indications
éra rodd from tho voltmeter of thu 28 I amplifier, tho pointer

of \_which should .bu sot to tho §0th acala~division,

g b= ¥onsuremont of tho trovolling wava metio with 'thg slottoed

sgction type 33 I,

With the measuramont of tho travelling wavo ratio with tho slot-

8§gnul gunarctor typo 43 I ( also tho signal gunerntor 51 I may
b usod instoad), Thu indications. are reed from the throo-st:go

ing:

1) Disconnect tho wavoguido from the rador bomb sight transmitt

2) Connoet, the stondard signcl gunorator typo 43 I woth tho sls
tad sdetion, the wovoguido and the antennn of the radar bomb

eights In comnecting thc ossembly, rother Bolts with nute ( fro

tho 43 I acesssories) should be usod, instend of holdore. Th
érrongoment of the apparntusy used ia shewn in Pig.31,

1 ?{’UV‘
|
- :
co ] v
o !
B " - ‘
\./ ~ .
- TMTVON PROY o .
- L ST oot ST -
.t : S-E-C-R-E-T ) '
1 SR
o — - ———— _._—_..m - —— - -
Ej No Foreign Disgem };'— :

. %d saction typo 33 I thc powor ref. is gonurcted in tho standard

W@plifior, typo 28 I. The measurcmont mothod usoed fs tho follow-

Q

Q
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jigy 18 = Arrongemont of thy apporatus usod with ‘the meo.lummant
of the travelling wave ratiod

1l - antenna of thu rodar bomb sight

wavegulde input 3f tho roder bomd sight antenna
waveguido of ths rodar bomb sight .

twist waveguide joint

slotted scction, typo 33 I

woavoguida joint fl2t ond protuctive flonges
wavaguido output of the 43 I

- stendord signal genorutor, type 43 I

= amplifier, type 28 1

- magnotic valtage stabiligor £ar tho 28 I cmpliﬁor
cocxica ccblo 35 1

[
HE‘\OQ-ION\J?.:\UN
'

The craxdal c.bla from thoe detcetar cell of tho 33 I should be ocne
fceted to the recupticle "Input" of the 28 I,

3) Sot thu switches on .ac cwplifior to tho £311)wing positionss
"siains®™ ty pasition "Off"
" Crystel-Brlomotor® to pasitisn "Crystol®
* Input volt.go" t> pisition "xA"
" Frequeney rrnge® ty pasitisn ™1,000-2,500"
* 4ttonuation" to position "1:1"
" ¥sltuctor" to pisitiosn "O0<f" -
The "Continusus adjustuent >f thu fraquency™ contral kmob ah:mld
nw be turned in clockwisc direction to its extrome pisition.
Turn the "Gain" contrsl knob in cnti-clockwise diruction to ite
uxtreme prsition, '

4) Sot tho switchos an the 43 I t) tho fallowing prsitisnss

"unin switch" t, position "Ooff"
" Pulse longth" to,prsition "100 microacc,”
" Palurity of tho triggor pulsc” tu pusition "Intari..l contrml®
" Jporation~Llock® 1> prsition "LYck* :
The "attonuation® contr.l knob of thy attenuatore should bo turn-
ud in - onticlockwise diraction to thoir extreme pisitions,

5) Switch in tho powar-supply »f the signal rgemerctor 43 I by sette
ing the "uain svitch® to pisition "Contimuous wave®, Switch on

tho 28 I cmplifier by setting the "Mcins® ewitch to pisition “Un",

g"g" S-E-C-R-E-T mhﬁ
—T1 — e e
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6) fter 45 ainutes act the "dperatisn-lock® sviteh to SO5;HUM

nJpor.tion® cnd bilanco the themiutar bridge of the 43 I ( sog

- als> § 26 B. ltem 6),

7) adjust thu frequoney »f the klystron in the 43 I instrument t)
th. frequency >f the tronsmitter w-gnotron ( ges also §.26 B,
Iteus 7, 8 .nd 9),

8) adjust tho "Coupling " c:mtral t2 a powor Lutput of cpprodmae |
taly 1 - 1,2 oV, ' | :

" 9) Switch in tho pruer-supply >f tho 28 I cnd, by turning tho “*Zoyo
adjusteaant™ cantrol knodb aat the printer >f tho wvrltavtur in
tho 28 1 t> tho zor> rofuronce. Sot the "V)ltuote r switch ta
paaition "0On", :

) Sot the "Waoln awitch”™ Hn thou 43 I to p;aitian "Pulse speration®,

1) Sot the left attonuntor of tho 43 I t» zord, ond use tho right
e £or decredsing the attenuation ty such o lovel, ot which
the printor o>f the viltmotor in the Japlifior 28 I ie within
the liadts of 60th amd 80th scale diviaions. Tho indicction on
the loft attenuatar should bo approximately 15 t> 20 db. If
with the ducrease of tho cttenuction tho indic.tisn of tho 28 I
Viltueter ddes not inercase, ar if tho indicutisn roquired is
Jbtrined with a considerable lowor attonuation, the porfiracn
’f the dotoctor in the slattod scction shiuld be inspocted, o \ :
it the detectar is found corruct, the detoctar coll »f tho sld
ted goction shyuld bu tunad. N

) Turn tne h.ndle »f the slottod sectisn ond shift tho prabe un~

+ t11 tho moxdmum indication >f the amplifior moter is abtainoed. #

. - | 1) Turn the control knab 5f tho left attonuntor >n 4ho 43 I t3 the
. E Tight and loft t» bring thu piintor of the 28 I acter to thu i
Vth ( or 50th) secle-division: In this praitisn the mgximum =

- Waltege (U ) 1s indic.tod.
W) TNurn thy b ndlo of tho slatted scotlon and shift tho probo along |
the 1ino until o minioum voltoge is obtaxined as Sndicutod by tho
Piinter 5£ the amplifior motor. Note the :Lndic..tian n tho uppor

8ctle of thie woter (Uy
15) C&lculata the vclue ;r um tmvolling wove mtio fran tho f21low-

1ng £3raulos : ' ‘ 3

' S-E—C-R—E-T ! 5 "

- iaa PEE— R é‘ . .
\_, ” . No Foreign Dissem Ji! T
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= miplioum indicctisn >f tho metor 26 I

Umi n

v~ wudmun indicntion of tho woter 28 I

16) Turn tho antennn in gtops of 30° and asasure tho rovapsctive
travelling wave ratio in oich of tho ruspoctive pireitisns.

17) Set the vntonna €5 o preition whore tho miniiun trovelling wo-
vo rotio ls mwosuasurod nnd inspoct the rutis while tilting
tha antenna in steps of 5 dugrocs from =5 t5 ~20°,
In all the tilt angle positionse the travelling wava ratios ,
should be at least 70%. If nccussary, rc-adjust the ph-se shif-
tor, cc oxploined in § 274, Itom 0.
The differonco botweun thu muxdows and minfuu veluos Jf tho
trovolling wave ratis should nat axcood 5%.

§ 28, Dotorsdn:tion of tho pues band on the interacdiato froquoney
ouplifier 3>f the roceiver with tha VHF oignnl gonorctor, typo’

SG-1 und the valt-omh-motor, type VK 2.

The moasurcaont way be dona only >n the stond, >nd prior to the
Leasurc.iont 3f the roceiver sunsitivity. Tho uicasurcaont should by¢
dne in the followlng sequoncat .

1) Romove thu lower caver from the rcdar bomb sight trm'mitter
and tokoe out tho detectyr—holder with tho detoctor frou the
aixer eoll >f tho recaiver ref. heods Install the detector equie-
valont instead of tho dotectrr.

3) Connoct tho datoctor oquiv“lant to> thu )utput >f thoe sign”l go=-
nermtor with a r.f. coblo.

)) Usa ¢inductora for connecting tho "V" recoptrcle of tho VK-2
v>ltuotor with tho pin No.d of tho L206 tube ( 6X6C) ond tho
*dround"® rocoptaclo >f the VK-2 with tho chassis »f thu rodor
bob aight equipmonts

#) S0t tho switches on the sign:l generator ta fullowing pasitisng
" Midulation® t> position "Off"

"p w8~ Continusus sperction” to position "Continuous”

) awitch in tho powor-supply of tho aignal gonoritor and turn tho
*Carrioy® eyptrol knob ta bring tha psinter of tho corrier fro-
Quency valtage indicator ty the 100th scclu-division. In further
Gedsurouont -onro should bu tukon that the pointer of this motor

§-E-C-R-E-T I

T | RN —
]‘]] - No Foreign Dissem i t I—
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14)

15)
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is clwcye in thig pysitisn . |
) » wCCONrding t5 the :
thy BLene] soms - circulop dig
8igncl punerator, Lirced "Jutput”, cdjust an sut e
100 aierovolts, PR Tdtege !
Switch in the pawer-supply '
Ply >f the VK-2 and’
o . 82t tho vultago-
fb :w* ch t, pisitisn 3 v, Use the "Zoprs adjustount” canf :a:-
3 hi -
t 'trhnig tho puinter >f the aoter 13 zors ‘rofervncg of thm iy
Svi :: n theg POwWor-supply »f thy radar boub 8ight, § . L'?ale.‘
&in" eontril knob tr 1ts wedium paeition S 5ok e "R
Tune thc sixgnal genoratopr t ; A
; 5 0 1eh o 9 -approxiuactively 30 Mo/s
fron tha-‘dc.floctim If the printer, thc Paseing sf tho ‘check
through "¢ receivep, - ¢ orenal
S ) > :
witch >ff th: powes Supply >f tho signni gonuritor and uge th |
= S a H
!
!

. "Refpain® ' :
cdAn" eontrol sn the tiser em entral unit t5 adjust the fy
i

;f::i‘ve: nyise valtoge to JoIV ( use the IV secle of the VK-2) I
ch in the powar-supply of the 8ignol genorator ang adjust S

the 100th scale-divisisn, '
;::niil:}g::ﬁ the tuning control kn)b of the signal genepatar ™
; uin o mgxn deflection of tho paintor of the VK-2 Sotop
tgat:;ni?@ the "dutput” control knab vary the sutput wltuge.of

¢ 81gn:l generator ta abtein an indication of 1.5 v |
8cale Jf the VK2 ueter, ’ o e
21;32;1:; ft:-le frequency respynse curve of tho intenediate froquon-
sy er 3 tho rcdar bomb sight receiver. Tune the aignnl
s °r succesaively to the following froquencies 27, 28, 29
m{i: 3:'):‘“32};5, ?1, 32, 33 and 34 Me/s, ond ut each frequan::y '
pote @ © valtage indicited by the VK-2 voltuotor, !

4 thercsults »f this Doosurewont draw the rapactivg frequon- H
icy.raspmsc curve Jf the intormedicte froquency 2aplifior ace
ng t> Fig.32, o '"'d_'
:!abl‘cg;.u:a tho .poss band >f tho intorucdinto froquoncy aupifio,.
mﬁé’ | 8 tho differenco botwaon tho two froquencios ( £. and £.)
. °a tho froquoncy reaponse eurve at tho level of 0.% of t.h?z
'1‘;:; Value of tho curve ( aco Fig.32), -

Ihra=hand must be at loogt 3,8 Mo/s,

TR T P v — .
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Fig. 321 Frequency respanse curve of thu intur..mdit..to fraquenw
auplifior 3f tho rudor bamdb sight roecoivur.

N2t e tIn the course 3f tho .wasurcment, cinstont value of the
d supply voltego ( 115 V) aust be uaintained end also the viltege
; 3f the corrior froguoency praduced by ths signal gonoratar must
ba kopt ‘esnstunt { 10J0th scalo-division of tho meter),

18) Crleulato tho inturaudiate froquingy »f the raceitur fron
thy euation -

b 4 = 1

np v ————
wherot £ = the intoruvdicto froguenoy a4 the recoivar( in

Me/a) \
fmd f = the froquonclas correspinding t> tho 0,7 ve- \
1ua ®£ 'tho pedk viltcge ( in Ue/a). '

The intermadiate frequonoy shauld bo 30° Mo/s.

17) S.itoh >ff tho power supply of 0ll tho equipmunt und discon~
noot both inatruacnts 1ram the radsr bowb aight. Roplace the
dotector holder with tho detoctor ard adjust thv dutector
currcnt value by means »f tho wuter ingtalloed on tho punel
3f the timer and cintral uaite. Chuck ths yperation of the
roceiver by weans 9f the checking ressnator 50 I and, if
naoeumy. tunu tho receiver as described in Chaptor II,43.
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29, Inspoetion >f the peak volterre Hf the pulsa sat which tho
firing of tho trunswitier occurs, Iny ection of thc dige=

charge valtege of the transuitter with the Pulsg genarc-'
tor type 26 I,
. i

%) Disconnoct the "44" ceblo from tho 8re11-44 roceptecle on the

| trcnsmittor unit and connect it ty the "External synchryni zation”
ricoptcclo of thoe 26 I. Use the esuxial eable £op canhocting ths
"Qutput" receptacls on the 26 I, wurked ¥ ‘¢ " yith tho Sr-11-44
recoptudle on tho transuittor, ' "

Connoct the "Ground” roceptucle on the 26 I with the chussis of
ths tronsaitter unit, The arrangeient is shown in Fig,33,.

(] ]

éo ’
&Ee | [“sO} |
MLET )
] | - . vy g 7T
\ g

Hg, 231 = arrongeaent 3t the connoctisn >f the pulse genorctor
26 I with tho trunsaltter of tha rodar boub sights
1l » tiger and control unit >f tho rodar boud aight
2 = ciaxial cable from the 8r-1-44 rocoptacle on tho
tivor ond contral unit ¥ the "Extorncl synchro-
nigutisn" receoptacle af the pulse gomerctar
3 « pulso generator
cooxial cable from the "Output .. " receptacle af
the pulse gunerat>r t> the Sr~1-44 recaptacle
trensuitter of the rodar bodidb sight
conductor from the chassis of tho radar bowbd sight.
ty the "Groumd" roceptacle an the pulsc goneratar

'Y
[ ]

o VU
]

e

[ S—
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3) Get the switches 2n the pulse generctor @6 I to the follonng

pJaitiJnBt

* Pulse longht" to positisn st 1 miordsec®

» Dsloy” to position " 1 microsec.”

* Pulse: External~Gensrator” to paoition 'Gunerato:"

. ' * Range®™ to position * x 10"

| " Recurrence froquency ® t» pasition "External cintrad" - '
_® Calibrutar” to position "Off" '
» Jutput switch" to position "flw. °
* Sweep" t> position “"Faat" :

" Mains" t» poeition "Off"”

" anode®™ to prsition "“Off”

" Delay line" t> position’"On"

* Externcl synchronization” ty positisn %« ‘-®

ad.just tho "Swaeop cuplitude” control tr its medium paaitian, |
turn tho "Pulse auzplitude® control knob in clickwise dirootian
t) its extremo pmaitim.

3) Set the switches of tho timer und cantrl unit of the ;-adnr bomb

(\: : ' scight ty tho f:lleing piaitionsi

1 " Tube switch® t» prsition "2"

* Calibrotion morking® t) pisition “Off"

* Manual- Automatic" ¢> pisition "kanual®

* antonna control: On-Jff" t> position "Ofe”
" Dotsctar curront- Pawer aupply chack™ to porsition "Power sup~
pla chack"

"Range delay x 10 kz® to pesition "0O"

"Rango in ko® to position " 10/60"

"Mains 27V-115" to pasition "Off"

"Transaitter hooting" t» poaition "Off"

4) Switch in the pawer supply of the rodar bomb sight ond sot tho
"daing 27V~115V* and the "Transmitter hoating” svitchea ta po-
eitisn *On",

5) Set tho "Nains" 8 itch >n the pulso genorator ty prsition "On",
and aftor same 1 - @ ainutes sot tho "unado" switch to \paaiti.m
'On." -

6) Use the 'ux-igthnusa" ond "Faoua" controls >f tho pulse gunoratapy
DXr adjustaent >f the conveniont brightnoss and shorp facua or
tho dieplay on tho seroen of tho pulse gonerator tuba,

l ' ' . : 1
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B 7) Five winutes ..fior the awitohing >n of the *"Trowsoittor haating®
j  evitch Ja tho tiaer and control unit ewiteh in the h:lgh viltage
) sf thu transudittor.

Insnect thu porfmmnce Jf the tranumittur fron the indic:tion

s the ™éasnotron current® motor ocnd the wyrdtoring tubes, The
veluo of tho wignetron curront in thu 10-60 rungo should be 7

ty 8 ma, in the "100" >r "200" ronges 10 ma, and in the “"Beacos®
yperction § - 12 mae The display >f the midulatyr pulse sn the
seresn of tho wonityring tube >f the rador biab sight should

nat be cavered by the swoop bagse traecs, ond it shi)uld not be
doublod { sou Fige34 0)i |

Hpe 341 - Disploy of the wddulitor pulse an the sereda3i thy
winltoring tuba of the radar bomb sights
0 = with stoandard Jperationil conditions
b « with irregulzr uadulntor pulsc

8) Ducruase the viltage »f the tronsmitter trigger pulse by turne
ing the "pulse ~mplitude” contro>l knob >f the pulse gomnwrctar
in onti-cliockwisa direction until the diéplay Jf tho ardulator
Julse an tho sereen »f the uoaitiring thbe is croswod by the
8waop basa troce ( seu Figed4 B) Tho "2ulse cnplitule” control
knab should not touched aftorw.rds. In this situation ewitch
3£ the high valtuge of the transidtter ond cut off and on the

"Tronemitter heating® switche
-9) Mocsure the peck volue of the transmitter trigzer pulse v:ltnge

by thie mothyds

a8) turn the "Verticol diaplaoomant" cantral knob of tho pulsa
‘generatsr ty obtoin the coincidonco of the base »f tho pul=
so ( vis. the sweop base traco) with the thick line on the

T

P _
N §-E-C-R-E-T 8

o

L - _ f No Foreign Dissenm H{
Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001 -8

-



C

L

LT ——

LR I SSEST S GRS A Tl S VRN

MS-E-C-R-E-‘I“ ‘

Declassified in Part - Sanitized Copy App oved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8
| S
¢
!

————r ey - ‘—{
_l‘h-

. =140 - /

»

S0X1-HUM -
screan >f the pulse ieneritar tubo. Nate tha inlication 5f

the valtuster sn the frnt pcnael 3f the s:neratar,

b) turn ths "Vorticrl displacezont” contrad knsb t> sbtin the
coineidence >f the pulse peak with tho line which tho
swaep base trace wos provi »usly displaced, and nato the ipe
dicution >f the wvoltuetor o5f the pulse "fenor.at.)r.

¢) woasure the peak vilue of thoe transmitter trimer pulae ax-
pressed by the difference butween the viltacter indieutions
with tho weasurcuents deseribed” undep "g" cad "b" ruspectie-
vely, tho peck should excoed S0 V.

1) Inspect the peck valtuge >f the tromsadtter tri or prlsa in
"Scannung® Jperatisn with the "Renge" swith ia pasitian "100"
and in the "Beacya" speration. _ ’ ‘

11) Turn the "Pulse amplitude” cantml knob in clockvisa Jirection
t) it8 extreno pisition ond sat the "Beacon~bcanning® switch |
ty peition "Scanning”, Set the "Ringe" svitch to prsition "100".
oswitch in the high v)iltege >f the tronsadttos.

12) Ingpect the discharze viltage of the tronsmittep with aunted
cover and nornal atmsphbric pressure ( ny crmprossed alr in-
8ide the tramswitter caver),.

For this inspection thu "cnyde" switch of the ,Julao genaratd

should be set to piaitian "Off" and .ftor 60 secrnds again t»

"On". The tronsuitter should sper:te reliably, the inlicotions

)f the metcr in bath the "Masnetran current” ond "Roctifier cup ;

ront" pasitions of tho reapoctive sviteh ohould be within the

liaits of the respective Technical Regulatisns, _ ‘

1) Switch off tho supply »f the trcnsmitter and the pulse gonoratorp,

§ 30, Insp tion af tha vurtieal and ho z)ntal sdintion patt
2% the ontenna,

Ths {nspectisn »f the cntonno rediatisn pattorns in both the hy=
Maintcl and vertiacal planes should bo done with tho cquipnent in-
%illed 5n o rotelle stand, whore the entenna can be' tilted without
tho Regessity 5f tho Jisuantling >f tho trans.ittor-antenna assambly,
Thus the transal ttop mucRotron is wsed 08 the ref. enurygy ssurda
Wth the moosurasent 3f tho rudiation potterns. Tho M fe PIWOD ra=
ated by the antenm 1 weasurwd with the pawer sutput weter >f the

}r A T - . S e N eeay e e et a2 2
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wott and wavelength-muter, type 34 IM, or, if this instrwient
is nat by hand, the signal generator, type 31 IM.. However it o
ghould be 8aid hoere that the moasurement accuracy of the 31 IM
instrunent 1s inforior ta that of the 34 IM type, ns the indi-
cotion oI the power sutput meter of the 31 IM conuiderably- suf-
fura from the variotisns of tho power supply volsage as well us '

‘the supplemsntary heating af the thoradator, coused by tho tene

per.ture chinge inside the cover dus tJ the heoting of the come
ponents of the instruient. Thus, to sbtoin aeatisfactiry results
with the neasurement by nicans of the 31 IM ueter, the initinl
balsnce of the thermistor bridge ( gero acdjustuwent) should: be
inspocted perisdically after each 2 - J minutes 9f the .peration
>f the weters The instrument should be in spemtion at least 30
uinutes before the beginning of the measurement.

In eddition to the above wentioned instruments, also the fielde
strenzht indicztor type 38 I with the 281 amplifier moy be used,

4o Inspection of the radiation wattern of the rudar bonb sight
antenna with the signal ;zenerator, type 31 IM, or the watt=
' and_wavelenpht-neter, type 34 IM,

1) Inatall an the rotateble stand tho special scales and painter o
for the weasurewent of the rudiation putterns »>f the ontenna,\ * U 4
2) at o distance of 8 - 10 m instal)l, on endther stand, tho horn
antenna from the 31 IM or 34 IM occcessaries, The cntenna should
b2 placed in the plane af rotation of the radir bomb eight an~
tenna. Thias installatiosn is dona by means of a ¢ird and two
uarkers an the base of the rtatable atond on which the trang=
ultter and antenna assembly of the radar bomb sight equipuent
is installed, The horn untonna shyuld be instclled in such a
way thet its broxl aide is in the vartlienl plone. 2 obstaclea
should ocour between . the radar bomb sight antenna and the
horn antenna, omd .1so ‘the space within the limits of the loaat
J meters from the straight lina intorcesting the both antennss !
should be free, The distonce from tho ontenna ty the ceiling
shyuld be at least 2 matom)f‘me arranuammt of the antennas
is shown 1n Mg.35.
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| K gy 333 - arrangemont >f thu opparotus (31 1M, 34 IM ar 38 IN
(? . ~ types) in tho uossurasent of the rodiation pattern
f 3f the rdar boub sight antenna |

1l = horn antenna of tho 31 IM op 34 IM

2 = waveguide to ciaxial Junction '

J = instrunent type 31,18 or 34 IM ,

‘ . 4 = atand >f tho tromsmitter and ontenna 088 iably
5 « tronsuitter >f tiuo radar boub sight unit

~ antenna >f the rador bimb sipght unit

painter

scale

pointer

soals

) Wia the waveguide- to-coaxinl junction for conncoting tho horn
Sntennc with the respuctivs instrunent; 31 IM or 34 Ii,
4) «djust the oignal genorotor 31 IM in this woys
8) ot tho svitches an the signal gensrator t thed p following
preitionss "0,5 wl-1uW" t) position "lmw"
"Gonumatar”  ty pasitisn "Ooff"
- "Typo of sperction® ti,008ition "Continusus 1"
| ' - "Moter” to piaition "Stibilizatisn”
f . | "uaina svitch" to pouitdon " /

rol o
L
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‘ Turn the attenuatsr control knabs in tha elickwise direction
ty their extrcme poaitions.
v) Connect ths power supply ccble to 2 220 V 50 cepese dr 115 V
4J0 c.p.s maina, and set the nains svitch ta pysition "“On",
¢) Use tha "Measurement" switch to bring the printer >f the
pawer >utput meter clase to zor> refercnee and let the in-
struzent aperate for 30 winutes,
d) aftor the instrument is heated calibr.te the pawer-putput me-
. ter, as described in § 24 4, Item 4.
In the esurse >f tiis weesurement inspect the zero ad,jﬁatmant
of tac printer >f the power sutput meter each 2 =~ 3 minutes.
If the watt=ond wavelenght-meter type 34 IM is used for mea-
surement, it should be adjusted in this way: '
8) Set tha aperetion type switch to position "On", and the "0,5ak
« 1,0 oW" sviteh to position "loW'. Turn the cantrol knobd of
the attenuator in clockwiae direction t> its axtreme position,
b) Set the "Power-gupply” switch t> pisition "Interncl®, if the
. instrument ie supplied irom the inside battery, cnd to "Ex-
C{ . ternal", if tho instrument is onerglzed from an external D.C.

Pawer source >f 24 V ( accuaulztor bottery).
¢) Set the speration type switch to pisition " Supply stubili -
zution". In this pisition the printor >f the power output
Qeter should deflect ty tho 2.0 uW refercnce mork, If this

. is not so, turn the axla >f the "3ridga supply stobilization
patentioneter accesaible from the frant penel »f the instru- \
nent, to bring the printer 3f the power >utput weter to the
2.0 nli referencas ‘

d) Set the >peration type svitch t> piaition " By=-steps nonsuro=
mont” and turn the "Mousureuant” svitch to bring tha painter
2f the power sutput meter to a position as clise t> the zero
of the scole 0s possible. Note tho position >f the "ueaauro-
ment" swhtch,

¢) Set the apemation type switch t pJaition "Exact moasuraient”
anl use the "Zor> adjustuwnt® control to bring the paintor '
of the power sutput metor exactly t> the zero reference of -.
thy scaloe.

\ Ly el ek Ser— L VY TN

I ¢
l No Foreign Dissen : T‘—" AR s S

Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA- RDP80T00246A069900080001 -8 ~




) .

| |

Declassified in Part - Sanitized Copy Approved for Release 2013/02/19 : CIA-RDP80T00246A069900080001-8
N b 8 No Foreign Dissem ‘

. . z . : b o) et . T wondh Sy - - ~ g ¥
c : : S 77 A vt I .unnwf’

£) Set the "Measuremet" switch ty prsitisp hizher by50X1'HUM'
than.the position in whieh thy zero wna'adJustad. ;:: ﬂ::p
ter qf the matur should deflect to the 1 oW reference :ar:h
If this 18 n>t 80, turn thg "Sensitivity" entrol knab to .
adjust tho printer to the 1 my refarence, Then set the "y
surenent” switch to a pa8ition lowar by one stoep und ina 00:
the adjustuaent »f the Pinter on tha gerp reforencqg, If :,:f
Cossory, adjust the paintes, Then incpect the innt;r in poe -
8ition 1 uW, if Necessary, rapeat ths udjustuent, Tho ad,jpo
@ent shauld be rapeated until tho pointer »f tho powep ou:-“. '
p;lt)ma:;r 1;: Jeflected sxnctly to the respoctive refurcnces
of ) a on the '

| onth oot 8cole with thg svitching of the "Mcasye

5) Sot tho "Maeins 27 V=115 V" and "Transmittep huating” svitches
3n the timer and cantrol unit ty position "In®, The "Rungo in
ko" awitch should b set ty susition "1X", Press the "Up=Down"
8witch controlling the antenna Poeition cnd adjust the zoro ane-
tonna tilt angle fron the acole >f tho ontonna tilt irdicator
on the front panel »f the timer cnd contryl unit, Lfter 4«5 mie
nutes cut on tho hipgh valtage >f the tronsmitter, '

6) Turn tho cantrol knobs »f the attenuators in anti-clyckwise die
rection to their extreme pisition. { 1,0, tho ad ndiaun utténuu-
tion) and turn tpe thtenna of the rodar bamb sight in tho h
zontal plene until a maximum is indicutod Ly the pPavar output
Detar, With* the progresuive incrossing sf the indication of th
Pawer sutput soter, adjust tho cantral knob of tho .ttonuator
in the clockwise directiin 8> that the scala indic.tisn ccn be
Cinvaniently read,

1) Turn the antenna af the raler bimb eight in the vertical plans
uz.1t11 thy pawer sutput weter indicates o n{axmum. In this posi=-
tion the maximun of the antenna rudiation 18 directed tovrc;rda
the hrrn antonna.

8) ®onsure tho distcncs from ‘tho floor to tho wediuu part 3¢ the
Feflector af the rodar boub eight antenna, and install the horn
“atonnc 4f the 31 I or 3+ IM instrumont at the uoe helight (the
hoight shiuld bo weasured from tho £133r £y the centoer of ‘the
Wovaguide jutput af the horn aentenna) , Then slishtly turn the
horn ontenna up ond down wnd left ond risht t5 sbtain a Qe wum
indication a7 tho pawor Jutput meter, '

& ' |
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9) Turn slightly the antenna of the rudar bomb sight and cirrect

tho pssition of rodiction unRimwa >f tho rodar bamb sight cntene
no in the verticcl as well us horizintal directisns, This moe |
ximum ghould aim towards the horn antenna ( 1if the rodiation mow
ximum >f- the radar bomb cight antunna coincides with the direction
2f the haorn <nienna, the prwer output meter indicotes the moxi =
num value).

Inatcll a protractor on the upper surface of tho segmant of the
rodar bonb seight antennn and messure the tilt angle of tho sage
ment in reference t> the harizontaol plane; the angle shauld bo
abdut 7 - 8 degrees. This ongle gives tha tilt angle >f tho an-
tenno 2 ~gmont in reference ty the radiation moximum of the ape
tenna, i.e, in the horizontal plane in this cose. This angle
mugt be meagsured ty enable thoe adjustment of the untenna tilt
indicator ( see also § 16 a. Itom 2),

Lorsen partly the screws fixing the angular scale of the antenna
ra>tation in the azimuth plane and adjust the acclae 85 that the
visor af the pointer ciincides with the g2ero refervnce mark on
the scale. Then tighten the scale. - TN
loosen partly the screw fixing tho psinter of the antennn tiit /-
8cale and adjust the pointer ss.that its visor coincides with
the 2ero reference morker of the respective scales Then tighten
the printer,

Turn the control knobs of the attenuatsrs in clockwisoe direction
t> their extreme pasition ( 1.e. mexiuun attonuation)., Tho poin=
ter of the power output meter should roturn to the zero referen-
ce >f the scale. If this is nit 8o, use the "Zers adjustmont®
control on the front panel af the 31 IM or 34 IM to adjust the
painter to zoro, With further measurement tho zero adjustuent
inspection should boe ropeated perisdiecally after each 2- 3 minu;

-tes of spiratison of the 31 IM ond ~fter oach 5-7 minmites of the

34+ IM instrunent,

Turn the control knsbs >f the attonuators until thé indication
on the power sutput neter is exuctly 2 mW, The attenuatisn, ih—
traduced by both attonuators, should ba 5-10 db under such eir-
Cwistances ( with an atterm~tisn of 7=9 db Jbtained in the wavo-
gulde=tocaaxial junctinn), ’

2 8-E-C-R-E-T

1
'}
11

p No Foreign Dissem ﬁ'
proved for Release 2013/02/19 : CIA-R D_P§QT00246A069900080001 -

e ——— pim b et



-

3

Declassified in Part - Sanitized Copy Abproved for R

v

Declassified in Part - Sanitized Copy A

15)

16)

1)

-the rotatablea part of the stand with the installed antenna po
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Messuro. the vertical rediation pattern of the anteniiaj turn

that the sogment part of the antonna is tilted farwarda apd
down; this moveument corresponds to the "Upwards" tilt of the
airborne untenna, Tilt the antenna in steps of Q.5 degroes u
to 50 degrees on the scale »f the antenna tilt, In sach p.)f.!.f
tion write down tho indicutisn of the powor output wster, Thon
return tha rotatable part af the stand t3 gury tilt pJaii.:iJn‘ ‘
and wmeesuro the back-wards~down tilt correspinding ts tha neam
Surement of the downwards tilt of an airborne antennas Tilt thp
éntenna in steps of 2,5 dogrevs up to & degrees >f the scala,
In cach pacition writs dswn tho indicatisn >f the piwer oute
put ueter, -

Frow the rosults >f this moasuremsnt draw an a chart paper the
vertical rodiation pattern >f the antenna, Tho maximum inddcee
tion a_f the power output wetor is considored 28 100%, Thus if
the neximun indication wes 2mW, tho values measured should be
multiplied by 50 in the drawing >f the Miati:m pattern, In

this drawing the measured.powpr is ploted on the vertical oaxi ' )
in% ( 1% - lm), while the horizontsl exis indicates the an{ -
gles of the antenna t1lt ( lmn is 0,5 degrees), V
The vertical radiation pattern of the cntenna shyuld bo covory
with a transparent paper >n which the standard pediation pn"b-
tern ( a copy of the pattern presented in Flg.36) is drewm, The
Gxes >f both charts should coineide, | |
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| e 268 = Curves of the etandard vortical radiation pattern of = . .

tha radar bomb sight antonna, : C T

| he woasured rudiatisn pattez‘m should fzll insido the uurfaoa‘
i batwean the "a" and "b" curves of tho stundard pattern frn ng.as.
The irregulapitics of the redistion pattorn should be chocked by.
. diaplacing the stunderd pattern upwards ao that tha lowor limit of |

F tho pattern messured colcides with tho curve "b" an the standapd o 'y
§ patterns Thu upper limit 9f the curve in the uweasured pattern should
§ ot surpass tho limits of the "b" curve ( soe FigdIT)e '

|
y

Mg 371 - Inspection of thy irpogulorities >f tho messurod vortie \@ "
cal radiation pattern 2f tho antenne >f tho rader baab ,
sizht, The thick line iniicates tha mocsured pattern, h ﬁ
while tho thin lines are the limit of thoe stondond

pattern.

18) 4djust the antenna Jf tas rudar bomb eisht by turning tho ro- -
tetable part of tho stand t> tho zoro angle 1 the antonna tilt,
loosen the gears of the aglimth difforentiatiny Lochanism oand .
the electro-mechanism MPR-2 from tho e>upling on the nain goar :

‘ of tho antemna mtation aystaom.
{ 19) Check the d:l.rootian of the radiatisn meximuy of tho antennn in

harizontel plane ( the moximun should aim towards the horn an-
tenna, nnd the powur output woter should indicate a waxioun In
this poaition). Chotk thu 2010 adjustinont 3¢ the pawer output -
mter.

+
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20) Turn the control knobs >f the attenuators 5f the 31 IM op J4IM
to bring tha pointer of tho power output mater to tha 2 mW ro~ -

feronce on its acolei

21) Mensure tho horizontal radiation pattern s>f the ontonna by turne
ing the antonna in the horizontal plane t> the left and right
in steps of J,5 dugrees up to B dogrees frow the zoro anzle on
the ceimuth acale, and in each position write down the indioa-

tion af the pawer Jutput. meter,

&2) Draw the curve of the hirizontal rodiation of the untenns. The |
- stondcid ourve of the radiatisn pattern is oresented in Fig.38,

AN

. 8 & & 2 o0 ';,,'

N

Fig, 38t - Stonderd curve of the horigontul rodiation pottern of

tho antenna of the radar bomb sight,

—L1

The curve of the radiation pattern, obtoined with the nogsuro-
ment, should not oxceed the limits of the stcndard pattern curve,
The width of tho curve at tho pawer lovel of 0,5 of “he wnxdoun

value ( half-power piints) shiuld mt excoed 3.2°%,

2)} heosura the horizontcl radiatisn pattorn of tho antcnna with

6n angle of ontonna tilt of 45 dogroos.

~ @4) Switch off tho power supply of the rader boub sight ond 3f tho

1nspectinn instrument. Roatore tho coupling of the goors of
tho agimuth differentiating woech. niem and the oloctrowcchenisuy

with tho main'gear of thu antenno oseemblys

-
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B, Inapection of the antamne mdiation a. tern of the EggngUM ‘

sight by wcans 9f the ficld strength agter, .txpe 38 I,

The method 2f the meacurcment 3f the rediation pattern of tha
cntenna by neans of the fiold stronght moter does not substontially 1
differ from that duscribed above. In this mebsurenent the 28 I
caplifier should be connectod t> the 38 I fiold etrength neter, to
bo used o8 the indicating instmment. The meesurement ‘mathod 1s
this:

1) 4djust 'he scales and pPointers on the rotatable stand os deseri-

bed in § 30 4, Item 1,

" 2) Inatall the field etronuth metor a8 shown in Fig.35, and connect
' the detector holder of the field strength wetor by moons of a
coaxial cable from the 38 I accessary oquipmant with the "Input"
receptacle of the auplifier. -
3) Set the awitches of the amplifior to the following positions:
"Mains" to position "Off" _
| : "Voltmeter” to pasition "Off"

C\ ' "Crystal-Bolowoter” to pIsition "Crystal"
. " Input voltage" t) position "x 10" )
" Froquuncy rangs® to pasition "400-1,000"

" attenuation" to pisition "+1:1®

‘ ' 4) Tum the "Gain" control knob in clockwise dirgction to its oxs.
treas pogition, The "Contimuous tuning® control kmob should be
8ot to 1ts medium position. Thu canirol knob of the attenuator
on the field strength meter should be set to the 30 db refo-
I'GNca,
Connect tho power-supply ccble >f tie valtege stobilizoer of
the amplifier to o 220 V 50 CePe8s moins and cannect the vylta-

. ge otabilizer to the anplifier.

- %) Switch in the power supply of tho amplifior by sotting tho "Mein: -
switch to piasition "On". .ifter 1-2 minutos adjust tho "Zero ade-
Justment” ocontrol to bring tho printer of the woltmeter to zoro
roforenco. Sot the "Voltuoter” control knob of the pmplifior to
position "On'",

6) Turn on tho powerwsupply of tho radar bomb sight and aftor 5 e
hutes avnltch in tho high valtage of the traneniitter.

\' v . PRI ..I;.ﬂ., L By AR e < oo .,,. - - " '
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7)'Find the rodiation meximum of the .ntonna of the redap bomb
sight as described in § 30 &, Items 6 and 7, Read tho indication
on the scale of the umplifiar voltmeter. If no voltage is in-
dicited, inspect the performance of the detector in’ tho field
etrength mater, and if the detecor is found, correct, tune tie -
detector by turning thoe adjustment screw installed in the back
Pert of tho detector cell of the field strength wster, The tun= ' .
ing should be done according to the waximum indication of the
Voltmeter of the amplifier. If, in the course »>f the measuremont, |
the wuimum of the rudiation pattorn aims to the horn antenna
of the field strength indicutor, the attenuatisn 3f the fleld
8trength metor should not be decresscd under 25 db, as the de-
tector wiuld be endangered, ‘ )

8) wensure the distince from the floor to tho inediun part of the
reflactor of the radar bomb gight antenna, end instell the horn
antenna >f the field strength meter at the some huight,

9) Correct the dirvction of the rediatisn maximun of the radar -

d ‘ bomb sight antunne ss well es the dirvction of ths h>rn antenna

[P PRS- - AR A

af the field strength meter to sbtain the maxinum indication of
the nmeter. If in the crurse of measuroment the pointer of the
amplifior viltmeter deflects over the onda af the scaole, 1ncrqa:
8e the attenuation of the attenuator in the field strength nodery
L or turn the "Gain" control knob of the amplifier in anti=clock-
J wise direction to bring the pointer back ta the conter part of
the scales ' g
10) after the ecact maximum of the radiation is odjusted, set tho/
control knob of the attonuatar of tho fiuld strength Letur to
tho 32, 34 anl 36 db refersnces. Use the "Gain" esntrol of the
émplifier ty bring the inlnter 0f the voltmeter sciole to the
i S0th acale-division, P
? 11) Moasure the rudiatisn pattern, as shown in § 30 4, Itoms 10, 11,
12, 15, 18, 19, 21 and 3. ' |
| ' The ' roading should bo dono fm the scale of tho attenuator of
the f£i0ld strength watar by vorying the attenuation in each pogi~-
tion 8o that thu painter of the ouplifier viltmoter is olwcys on
the 50th accle division. ' _
Subtract from tho indicotions af the attenuator, corrosponding
t> tho rodiation maximum dirscted towords the horn antonna of the

PO h KLY S T PR WP P e v a
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ficld strongth metor, the vulucs of tho attemntion'fwith various
bearingze >f the antenna, ‘ -

dy meons of Toble 7 caonvert the difference sbtoined t"mm dueis ¢
bels to percont. I '

Tablo 7,

ppci;nal fractions of:' _
“--....___‘-g_ff‘i_tl)ola:: .0 9,2 0,4 0,6 0,8

fIntezral decibel “ l ' '

f nuzbere \'\! |
0 | 200% 95,5 91, % . e7% 83,2 %
1 L1950 T5,T% 72,5% 69,2%  66%
2 [ 63% 60,25  57,5%  55% 52,5%
3 P50,1% 47,8%  45,7% 43,6%  41,6% |
4 | 39,8% de% 36,3%  34,6%  33,1% .
5 | 31,6% 39,26 28,9%  27,6%  26,3% |
6 N 2&.9%  21,9%  20,9%
7 L a0% 19.1% 18.2% 17.4%  16.6% |
8 15.9% 15,3%  14.5% © 13,88  13,2% »
o - .

12,6% 12,1%  11,5% 11% 10,5%

Exauplo: The wttenuation 2i the attenuator in tho 38 I is 36 db with | f
U rediction maxdmwa directed toward, the 38 I horne With the fore ‘
wurds ond downwurds antcnno tilt by an'angls of 5° the attenuationd™ . o)
1a 34,2 db. The ditfuronce ia 36 db-34,2 db = 1,8 db, By moons af ‘
tho toble we find that this value 1s equal to 66%. '
The reading frow the table ohould bu dons in the following ways
find in the fimt column tho nuwber corresponding to tho integral ;
nwber o1 the respective decibel velue. In the firut harizontal li-. &
‘e find the number, correspanding to the decimal froctisn of the
| d:cibol nombors o ,
In the ploca whore thq rospective eslumn ond tha line cross, find

tho oxpreseion af the decible valuc in parcant, ,
Examplos The differenco botween thu indicatisns sn the cttenuator
Scale 1s 5.8 db. Find in the firet cylumn thu integral rumber 5,
8l in the firet hortzontal 1line the fruction v,8. In tho cross Jof

o
i
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the hori ontzl line ( 5th line) and the column marked 0,8, SQ.)SJ EHM
sulting nuuber ie 26,3%.

If the dacibol velue excceds 10, excludoe the tens and eanvept
the rest as oxplained abow. Then dividd the rea.ult abtained by
10, if tho excluded digit was 1, or by 100, if the excluded digit
was 2, atc.

Excuple 13 The difference raocd from the sttenuator scalo is 16,2,
Exclule the tens, 1.e.-16,2 = 10 = 6,2, The result obtuined from
thu tuble is z4%. Divide th: rusult sbtained by 10 and the final
result is 2, 4%. :
Exomple ¢t The diffcrcnce read from the ottenuator scals is 37 db,
Exclude the digit 3, and the rest ia 3 db, Find the corresponding
value in the table, fees 50% Divide the obtoined result by 1,000,

and the final result is 0,05%,

12) From the results obtained draw the curves of tha vertical and
horizontal radi. ti:m patterns >f tho entonno and check their
forms, as described in § 304, Itomws 16, 17 ond 22,

13) Switch >ff the powor-supply >f the rodor bomb sight and tho

- 281 amplifiere. Couple tho gears of the azimuth diffrentiating
uwechanism and the c¢lectro-nechonism MPR=2 with the moin gear
2f the antenna >f the rodor bomb sight.

N supplementary m:thoyds i wcosureimont of the rcdiation pattern

of the radaor baub sight antenna.

1} Vith the mecsurament of the radiatisn pattern by mocons of the
31 IM >r 34 IM instrumnts the reading may be done from the scof’
le of the attenuators instoad of the power juiput meter scale
while maintuining o stable indicatisn 3f the pawer sutput meter.
However, with this‘ method the horn antenna must be dirsctly coup- ¥ .|
led to the waveguilda >utput of the instrument, as the attonuation :
Jf the wave uide-to ciaxial junction is tos high to peruit a
cinvenient roading. ‘

The 31 Il or 34 IM instrumcnt with its connected horn antenna
8hould bo instolled with the woesurement ot the same hoight and -
distanos from the moder bomb eight antonna as with the mecsure-
Bunt describad above under § 304. The conversion should bu done
by means o>f Toble 7. In this moasursment mathod, the power out-
Put uetor of the atondord aiunr..l banc;rut:r 431 may be us ad for

indicotisn, g T e i el e
113 S-E-C-R—E-’I‘ -.g;
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mitter can bo rotated, the wucasuremont myy be donb by using the -
redr bowb- s1ght  antenna for reception in contredistinction o .
the above described wecsurument methods where this antenna

wos used {Or transmission. The antenna of tho rodar bowb sight

now recelves the signol radi.ted by the aignal cenarator type i
431 or 511, Tho dotector cell from tho occossory cquipient of
the 521 should Lo connected to the waveguide outpuf of tho an-
tenno. Tho dotector cell is coupled by mwons of a erexial cable
to the 781 omplificrs Tho antonna of the rodar bomb sight and
the signol gencrator are installed at o distance of B=9 meters
from each other, and the wavoguide output >f the signul gene-
rator with the hern antonne should be installed in the horizon-
tal plane intersccting the medium part of the reflector of the
raodar bomb sight antenna. The signal gensrator opermtes with
pulses of maximum length ( 100 microsecs).

The klystron of the signal generutor should be tuned to 9,370
#c/s. The measurement of tho rudiation pattern shoulld be dons
88 described aborves The rcading shiuld be done from tho scales
of the attenuators of the sipznal gsnorotor with stable indice-
tion of the wvoltuweter in the 28 I amplifior. The conversion
should be done by wweans of Table 7.

§ 21, inopection of the hermetical sealing of the transmitter.

Pump the air through the nipple on the transmitter unit to obe
tain a pressure of 0,4 atm inaide the cover, Disconnect the hose
0f the pump from the nipple and attach a mercury or pointer mano-/
DBeter with a U,5 atm scale, Do not use the manometer w' th a 4 ato
Scale from the acceasory equipment of the redar bomb sights ufter
two houre the pressure inside the trencmitter cover may not decreas
e by more than 0,04 atm., and after 10 houre by 0,2 atm,

I i the hammatica aling of the waveguide system.

1) Connect the pump with the waveguide nipple by-maans'of a hosae.
Switch in the power supply cable of the pump to a 27V meins,
«fter this a signalling lamp "Heating" should light up to the
control psnel of the pump,

vy TR mee e e e ey Vo et —
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3) set the switch on the control panel of the pump to position
"JIn" and measure th: time necessary for. increasing the prege .
sure inside the waveguide to 1 atm., The time should not excoed |
2 minutes. «fter a pressure of 1,1 atm 1s ontuined, tho pump
. should antomotically stop.
R | j)ueasure the time from the beginning of the operution of the
pump to the beginning of the further operation cycle; the ti=
me should be &t least 15 minutea. The pressure at which the
pump is eutomatically switched on, should be J,8-0,9 atm,
The punping time should not exceed 1 minute. The measurement
of the pressurc in done by uwcens of the menometer of the pump, -

e et 4 - ettt e N Ezmose

Supplement No,.l

INSPECTION OF TECHWIC4L PuRWMETERS OF THE RaDuR B SIGHT

‘ : Item Paramcter to be lweasurement result
;; . _ Nos, 1mpected : \
1 Exterior appearance and
the position of the ar-
~ rangement ] .
<  Length o the transmite : Should bes
ter pulses and mugnetron © uise _ ngth ol Magnet-
current with various ren-YPe of  Trecur- the pul- ron
ges and types of operu~ operation rence . Bes ' current
tion of the equipment frequen (- sec) . (ga)
wvith the nominal valua ' cylc.p.s)
of supply volatge '  "Sconning® 1,250  0,3520,05 &% 8
"8/ 60 '
“Scenning" 577 1,0¢0,1 10
10V, 200 _ '
"Beacon" 300 2.0: 8'221 912
.. ’ *
. 3 - wverage tramemitter po- at losst 36 W
wer uith 1 microsec.pui-.
se length,pulse recurren-
SR ce frequancy of 577 cep.ss - y '
\ ~—&nd 115V of powsr su — .
) : - sk e .
| . §-E-C~R-E-T 1‘%3 |
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4 Roctifier current dust not exceed the respoctive values *
of the magnetron current by more oA
than 5 ma ' i
5 Peuk voltuge of the pulse Not over 90V with the reliable ope-
at which the transmitter ration of the transmitter. - -
firing occurs -
6 Discharge in the trans- If no trigger pulses supplied to the
mitter at normal atmos- transuitter no discharge may occur.
pheric pressure after the inapection, the transmitter
| | periormance must bu nonual
7. Decrease of pressure in- Not over 0,2 aim
side the tronamitter af-
ter 1J hours o
8 Mocelver censitivity with at least 90 db ( mleted to 1l mw
O 1 wicrosec.pulse and. pul- levol)
' se reccurence frequency
of 977 cepeBos )
9 Intermediate frequancy of. Within the liwmits of 29 and 31 Mc/s
the reoceliver
. [}
10 and pess of tho intur- 4t loast 3.8 Me/s
nodiete frequency cmpli-
fier, measurcd at the lo-
vel of J.7 of the peak
value of the fregquency
~curve ‘
11 soximum detector current Within the limits of VUe4-J,3 ma.
weasured by the meter of
the timer und control
‘uait with tuned detoctor -
12 Datector current with the within the limito of 795=85 par cont

preliminary altitude tun~
ing oi tha klystron

of the maximum détector current.

O

\
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13 Perfomance of tie auto~ ohould safeguard the coi.ect tuning
mutic frequency control of the rocuiver with the rotation of
circuit -the antenne and in all positions of -

the ronge swltchs, Turning of tho "Ro=

i ceivor tuning" control by 225° must
not endenger the porformance of the
4FC circuit, |

14 Range of suppression of  kust cover a range of at least 15km.
thu g,p*.n for o short po-
riod arter the pvlse has
been transmittcd( time
gain control),

15 Wwidth of the horizontol HNot over 3,¢°; with the redar bomb
rcediation pattern at the sight eqiuipment of the sertes Nos.
holf-power level with an 101 and up, not over 3°,
arbitrary antenna tilt

: within the limits of 60°
: frow the fundamental ro-
diation ma:dmum

16 shope of the measurcment Must foll inside the limits of the
horizont.l rodiation standcrd pattern curve
curve

. o

17 Shape of the vertical Wmusttf:ll within the tolerun_co givaen

rudiction curve by thu stonderd pattern curve .
—{

18 otanding ( trevelling) 4t least T0% ( travelling wave Etio'f.
weve ratio in the anten- or not over 1,43 ( standing wave ia- f—_
no and waveguide asgombly tio) respectively. ¥
st the frequency of the 33.“)"
mcgnotron ' ;

19 Variation of the travel- Not over 5%
ling wave rctio in the
coursc¢ of .ntenne roto-
tion by 360°

- 8-E-C-R-E-T | ”'Kﬁ
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20 Sector scanned field: of In arbitrary geators of "%, 120°,
vision of the ontenna -  180°, 240° omd 300°, |
- The width of the 60% suctor should
be 60° - 85 with fast scenning and t
, 53% 70° with slow scanning. The
Lo : - front yector should be wider by 1J°-
1,5° than the neighbouring sectoru,

With the opoeration of ths: optical
bomb sight the front sector width

" should be at least 60° { the derk
sector is not comuidured).

21 Rotation velocity of the Must beta) with fast rotztion

antenna with continuous 19-28 p.p.t.
rotation b) with slow rotation
: i 9 - 17 I‘.p.m.
Q | 22 obcanfing rute with sec~ Wust bofe) with fast scunning
tor scenning’ 70~120 scans/min

b) with slow scanning
50«80 scans/min

23 Position of the ccnter Moy differ from thu poasition of the
of thc front sector longitudinol msrker by = 5°
with the operution of - .
the optical bomb sight
with fast sconning

24 .nteonna tilt anglos in - Upwards at loast 5°. downwards at
refercneco to the hori- least 20° ‘
Zontal direction of theo
fundamental rediation

maxd mam
§ 25} accurancy of thoe roading'Be-;ctar than £ 2° .

of tha antonna tilt an= N '

gles on tho indicator .

of ths timer and con- _ :

_tro\l undt - ‘ B

F ek ¥ el At e st
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ARuto or change of the -
antonna tilt angls

Runge of swaop of tho
plan position indic:tor
tubus

kust bot a) from 8= 1 km to €0 Ska
- with continuous changa .

of range from 3) to 60km

b) 100 km
¢) 230 kn 2 30 km :

Chunge of thoe sweup am~
plituuu on thz plun po-
sition indicitor with
swlitching the swgop rotio

"ust not oxceed 8 mm ( an irrogula~ *

rity of the swecp length with the

‘rotation of th: antenns of up to400m -

on;the 8 km swoep rotio ie odmissibe
10).

Variotion in the brigat-
n33s ol the c.:libr;tion
5L.rkors <nd the course
markar

Poagaibility of rupulotion from mi=
nimum ty acxiawn brightnoss

Piztortion of the cali-
bration circles with the
rotation of tho untennd
in tho 1) km sweup rutio

Not over I per cent

31

frcquoncy division in
the crystal controlled
mixer of the range unit
et TSke/s L 0,00%

sust bet 1:1, 132, 1315, 1:6, 1:13,
1:25 ( with o tolerance of 1324 and
1:26),

Je

Peak voltugo of tho pul=
se firing tho tranqmita-
ter, producod in the
range undt

. rececurence froquancies

wust bo ut leost 1O5V at all pulse

33

“orform:nce of thy ays-
tom of etep-delay bf the”
buginning of the swaap
in tho "Beccon" type of
oporc tion

Reliable performnance nust be obteli -
“od up to & rangu 0i 330 ko in stops
of 29 km . -
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B 34

Purtorumcnce of the ayestum
of continuous duvlay of

the beginning of the sweep
in the "Ronge" type of
operiation

« delay of the beginning of tho swaap
in referenco to the tronsmitter pul-
8e must bo reliobly obtuined within
the limits from -15 km to +40 km

35

“sosurcment rongo of tho
coiputing mechanism

Must be within the limits from 1 km
to 30. km

36

wccurancy of the runge
meoasurevnt by meena of

~ the computing mect nism

Wyst beia) ¥rom 2 km to 14 km...
better than ¥ 100
b) from 16 to 28 KMes,ass
bef.tur than : 290 km

| a7

Consiant crror in the
range meosuranont caused
by the daley of the pulse
in the tromomitter and
recelver channels

Not over 250 m

J8

accurancy of coincidence
0t the plan position in-
dic.tor sweep with the
antenna rototion

of the ucreen must_not oxceed 3°

Mus t not oxcoeed: ;

a) ueximum individual error = 4°

b) meon quadr:tic error 1,9°

The curv.turs of the aﬁeep trace
from the centor to the circumforunce

39

Width of the angle covu~
red by tho couree line

T T e A v g

dot over 1,5°

accurancy of the position
ot the coursc morker in
reforence to the circular
scule of the tube in tha
"Selsyn zero" typa of
sporation

Equal to or better than b4 1°,

L_‘.;_,,

= A trere e

accurancy of the position
31 the diuplay on the '
plan position indicator
gcroon in refoeronce to
the north(9° of the aei-
outh scale)in th."Compoass"
t —Qporation

With tho aweep rutio of 100 kus L

a) moximum individual orror not omrm‘t}
42 : .

b) mean quudrotic error not over 2°

,g o
3

———— .ﬁ'
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42 Rote of chungo of the Must ba at loaat 4.5° pur sacomd
anglu oi deflection of :
tho aule:yn trarsal tier
PDK=45 in the wzimuth
gtubilizution syatum
43 Vioriction of tho bright-; dhould vury frow zore to naximus
noass of the apot on the
8Croons ‘
44 Focuilng of the spot on Tho Ilocusing mist not toka place in
tho indic.tor tuves- uitreme positions or thu "Focusing® .
. bPotentiomatur control
45 adjustuwent of the pooi~  Thu posiibility of odjustmunt of
tion of the boginning . the beglrning of the swcep to the
91 tho avoop on the in-  crosu-merk of the filter of the PPI
dic.tor tubsa with tho must be sufoguarded, und the bogine ]
turning of ths "Conte~ ning of th¢ PPI aweop must be adjustb- ;
ring" potentiometers ble by at least 5 mme Tho buginning
" of tha monitoring tubc sweep must
bc odjustable by at least 10 mm
46 Lccuracy of tha trens~  ®ust bo b&tter than 0,%° with arift
mission of the .ngle of ongles up to & 20° ama bsttor than
defloction of the opti- 1° with drift .ngles up to & 3o°
cal bomb sight, in rofo-
rence to the course stae
bilizer, to the etator
of tho aoldyn trang for-
mepr ° '
47 accuracy of tho compen=  Must bet _
sation of the bunk an- = a) with thc bonk angles of Iwe
#les in the transverse uual to 1°, or butter
stabilizution channel b) with bonk vngles over : 10°
oquol to 39, or bettoer E
48 .Locuracy ot the porfor— Must bef

maonce of tho slant ronge
synchronization channel
with ongles of eigat up
to 60°

). up to- oltitudes of 4 0Xm cqual
to 2 & L, Or batier,

b) ot oltitudes over 4,000u equal to
2% of thu oltitudo, or better

I

—— gy
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49 Position of tho transvor-
de marker with maximunm
| ezpinsion of the sweep

———

liust ‘be in the conter of the oporae
tiomal pert of the awoer within the
14uits of 1 ki '

| 50 Hhato of change of the
conpinsation »f the unglo
of deflection of thu op~
tical bomb sight in the
coupling unit of tho ope
tical bomb aight

Mist ba equal to 4,5° per socond,
or butter

51 Fositicn of the longltu-
dinol marker

WMust dircet towurds the zoro prefoe
rence of thu nziouth scele with an
aceuracy of = 1°

5¢ Values of the voituge
- produced by the powor-
Supply unit

Stobillzed: ,
w2407 X 10 per cunt ( cdjustably)
S IV h 10 por cent
+105v ¥ 10 por cunt
=150V ¥ 5 por cent
-.55v 1 10 per cent
Hot stobilized: N
+255V ; 5 por cent{ up to sorius No -
+265V ~ 5 pur cent - 571

+4,JOOV - 25 por ccnt .
+1,000V 2 30 por cuent

53 Porformcncs of the equip-
ment with variations of
powaer supply voltoge of
2V 2 10% ana 215V 3%

otondird porform.nce of tho operction

muwt be sufoguarded, wnd.th. follow-: s

ing Iteus of thu Yochnical rigulo- /
tions must be rospucteds 2¢, 28, 32,\

54 Porformance of the pump
' oand the sealing of the an-
tenna amd wavoguidae 0s .-

‘  soembly

The regulntions givaen in Ch;ptei' 1v, |

§ 32 Lust be respccted

55 Porformance of the hoo~
ting syatom

[y

" The systom must cutometieplly cut in

with the touperutures nat under =5 %
ard cut off at tempur_.tura.s mt over
+40°C,

| [ g‘n'-&- i A S uk o e -‘-—S ;
e ] d '
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Display on the indicotor screens with the calibre~
tion of the coupling unit of tha opticcl boub sight
Display of the chocking resonctor pulse on the
gcrecns ‘
wronsuitter with cover removed

Vigplay of the signal of the checking resonator on
the scroon of tho monitoring CRI during the tuning
of tha recelver

Display of tho automotic froquoncy control pulses on
the sereon of thoe monitoring tube during tho turning
of tho "Roceiver runing® control ltnob in the clock-
vise direction

Display on the screen of the monitoring CRT with the
checking of the circuit of the time guin control
Marking in the dicgmms of the waveguide Joints
Display of the pulses on tho acreon of the mopd-
toring tube in pocition "4 of tha tybe avitch

( division ratio of 1i5)

Display of rungc ucrkers on tho oacillaacope acreen
with the frequency division ritio of 1l:2

~ Digplay oi runges mnrkers on the scrcen of tho og-

cilloscope with fruquuncy division ratio of 1:6
Diopley >f ronge nmorkers on the oscilloscops screen
with a frequency division matio of 1:13

Display of runge markers on the screen of tha oscil=
loscope with the frequoncy divislon ratio of 13115
Diaplay on the screen of the plon position indica=
tor CRT with the inspoction of the sweep rctio
Lisplay on the screen of the synchroacope CRT with
the chocking of the stup aweep-dalw

Diaspleay on tho screen 3f thy monitoring tube vith
the coincidenca oi 't.hu maasuremuent and c.—libration
pulses

Diaploy on the plon position indic tor sercen
during tha 1mpection of tho front sectar

;‘.’l S-E-C-R-E-T
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24
26

36

37

39
50
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17 Position of tho rodar boip sight cntonna in the
adJuate.nent of the zero antenna tilt )
18 Display on the scpecn of the synchroscopa with thu
eveluation oi the constant orrop {("a") 1in the rons

8¢ ueusureuent 87
19 Norogrem for the evecluction of the " 8 cos " Yo
20 Lrrcngoment of the apparatua for the muasuroment
_ of tho lenght o>f the transad ttep pulse ¢3
21 Display on the screen a1 the synchroscopo vith
the ..coeurcuent of the pulse lenght : W1

. 22 arrengemont of the apparctus with the wsasurensnt
of the average power of the transmitter and the
*  lenght of trunoid tter pulaes 1
23 arrangement of the-apparatus for thy Wweasurcaent
of the avereage t-unsmitter powar aboard tho aipepaf: v 104
24 The scoles of the wavelenght-umeter of ths aignal
gumerator type 31 IM or the watt~and wavel:.ang.;t-
bétar, typo 34 IM ' 243
25  Connoction of the radar bowb dight trensmittor
with tho signnl generator in the recoiver sonsiti~
_ ‘Vity measureucnt in the repoip shop 118
26 Connection of the rader bomb sight trenumitteor with ,
the signcl generator in the receivor sursitivity
decsuremant aboard tho eircraft .
€1  Displuy on tho serocn of the tonitiring tube
with the ueasurcment of ths receiver scnsitivity ,
28 arrangement of the cpparatus ( standurd signal
gonarator type 34 I) with ths ncusuremont of tha
receivoer sensitivity
29 Display on the screen of the monitoring tube with -
. Weosurement of the receivar sonsitivity
3N arrangement of tho epparctus (SWR weter: type 601)
Wsod with the measuremont oi' tho atanding wave -
rutio of the antonna apd waveguide chain of thae
_ redar bomb sight
31 | 4rrangement of the opporatus used with the Qeast=

, Yemont of tho travelling wa\re retio A s ]
. : ! L S
| f%] | ' §~E-C-R-E-T i '
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3& frequency response curve of tha intermadicte
_ frequency aaplifior of the rudap bomb sight
, ) ~ Teceiver : | . A36
( 33 arrangement of the connection of the pulse gene=
rator 26 I vith thy transmitter of ths redap

J boab sight : 37 A
' 34 . Display of the modulator pulse on the ecreen of ‘!
the monitoring tube of.the redar boob uaight 139

35 «rrangoient of the apperatus ( 3I Ii, 34 I or -
381 types) in thy miasuroment of tho rediotion :
pattern of tha radar boub soight entenna 142

! 36 Curves of the stondurd vertical radiation pattern :
- ol the rador bomb soight antenna 140

7 Inspection of {ae irrogulorities of the measursd
vartionl rodiation pattorn of thy antunna of the

r«‘ roddar bomb seight - 147
' 36 Standard curve of the horizontel rediastion pnttom
f

of the antenna of the radar bomb seight - 148

!
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LIST JF TiBLES

Nos ‘ Poga

‘ 1 Positions of controls of ths rodar bomb seight
equipment peevious to switching . 2
2 Examination of the brightness and focus of the
d plan position indicotor end monitoring tubes 51
3 Results of the inspoection of the transversal ‘
stubiligution channel of .the coupling unit of
the optical bomb ceight ‘ 94
4 Table of inspection of the perforaunce accuracy
' of the slant range synchroniz.tion channel in
the coupling unit o. the 2pticil bowb seight. 97
5 Power output, expressed in dscibels in referonce
to 1 oW, and itz ebsolute value 108
6 Example of thu culiibrotion toble of the wave-
~ lenght-mgter, type 31 IM or 34 Iu 114
7 Integral declbel. numbom-Ducim.al fractions .
of dacibols . B . 151

J C semarba - e -
P
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8 4. - Inspection and zero course cdju.tusnt of the
servomochaniem of the PS3N-s roder bomb sight 18
¥ 5+ ~ Inspaction >f the performanca of the odrborne
PSBN-M rader bomb sight by means of the check=

~ ¢, BOX1-HUM. - -

CONT & Nﬁ S S
o __ ‘Page’ |

CH.PTLR I ‘ - ‘ ‘ ' N ‘,3 R

§ 1. - Switching of the equipment ‘ o a T
7‘ § 2, = Check of the operation of tho mdar bonb - sight | ?
~ 8board the IL-26 aircraft 5
$ 3. - Inspection and culibration of the coupling - .. ‘ !
' ‘ unit oi the JPV=6 airborne boub eight : 13 i

et

o 1‘ go e o e e m

Camama —— - P

Nno Foaradion Niooam

ing resonator typo 50 I . R | :;
CHAPTER II . 5. . i
§ 1. = Heplacvient >f the spocial r.f. tubes 25. «a
. b 2. = alignuent ond checking of the trunomitter :
perfarmnce , 30 . ‘
§ 3. « “aceiver tuning ' L 33
 GHAPTER 11T . ®
_ : $.1. - Inspsction of the radar bamb sight equipe i _ ‘
. | ment in the IL-28 airoraft prior to stapt - . 40 - -
o ‘ : . 9 & « Eiouination of the rader bomb wight equip=. '
: ment after landing 41 :
. § 3, = Regular waintancnce of the radar bomb ' '
sight equipment 42
-6_4. = Jper.tlon of tho rudar bomb sight equip-
Zent in low and high tamperc tures ard in :
i incroosed hu.midity of aip ; 48
- CHoPTER IV, 48
§ 1, = Org nization of tha 1mpoctian wark - 48
§ 2 = Spocific fentures of tho use of the d ero-
wava ueassuring apparatus ' - 80
B P Inspection of ths D.C, voltige pmducod by
.. the pawer supply units of thc radar boob
a\ | sight equipwont - _ " 51
r "l S-E-C-R-E-T “' o
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O 40 - .Ex.amindtiar_l of the brightness cnd focus of -
tho plan position indicotor cnd monitoring

tubes 52 . |

§ 5. = Excuination 2f t.e centering oi the sweep on

f . ' ' the ueroons of thu plan position indiceator ’ .
( "y, and the wonitiring CRT ' 52 i
o § 6= Chocking end udjustuent of the frequoncy i

. division in the range unit 53 :

| § 7. - Inspoction and adjustuent of tho sweap rutio 55 f

. § 8, = Inspection of the sweep amplitude variction |
: with thé switching of tho sweop ratio 57

§ 9. = Checking of tho shupe-distortion ot the com . - f

libretion cireulir meriers 58 !

§ 1J.- Inspection ond adjustient of the ste) die=- ’ )

continuous deloy of the voeginning of the f

Bwgep ' 58 B
§ 11- Inspection und cdjustiont of tha continuous o
dalay of the begiumimg of the sveep : 60 1

§ 12.,~ Culibration and inspection of the runge=ine . N
dic:tion accuracy of the computing mechaw- '. o

nisw unit | 63 ':

§ 13.- Inspsction end edjustment of the position . '

’ of tho longitudinol and course acrkeyw ; . 66 )
' § l4e.= Inspection ond rogul.tion of the antanna- : “

systen rotation veloclity :
. ‘ § 15.~ Insp‘oction ané cdjustumt of the cntenna
| . with aector scunning
'§ 16o= Inspection and adjustant of the wntonna
. tilt mechaniem on the stand
. % 17.= Inspection of the accuracy of coincidence .
of tho sweep trace with the antenna rotction 19
§ 18,- Inspoction of thy r.to of change of bearing Y
of the conpass salsyn-tronomitter, type . ' -'
PKD=-45, in the azimith stabiligotion unit 80
$ 19.~ Inspection of the coincidenco of the swo.p
treco-with the movement of the compass . 82

" ‘. ' . , 3 [
a\, - . |
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§ 20, ~ Inspection of the ponk voltage of the trige"
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-

g¢ér pulse, produced by the range unit -
§ ‘21, = Inspection of the constant erpor in the

runge umeasurement
$ 22. - Inspection and ndjustaent of the coupling
unit of the opticul bomb sight on the stand

$ &, - Wensuremunt of the lunght of the trens-
' imltter pulses :

§ 244 - Measurement of the aversnge power of the

transid tter _

§ 25, - ooauremont of the operation frequency

- of the tremsmitter

§ 26, =~Measurem:nt of the sonsitivity of the recei

Vor

Pago

82

§ 27. - dMeosurement of the travelling ( a‘l:.anding) Wi
ve rutio in the antenrie end waveguide eyatelf” 127
§ @8y « Doteruin.tion of the pass bund of the intepr-

mediate frequency amplifier of the receiver

- with the VHF signol generator, type 8G-1 omd,

tha volt-chmemeter, type VK=2

- § 29, = Inspection 7f ths peek voltage of the pulse

’ at which the firing of the trancaitter occure
Inspoction of the discharge voltage of the
transmitter with tho pulse genemtor type

261

trarumitter

§ 3. = Inepeciion of the hermatical sealing o1 the
Waveguide asys ten -

4

8-E~C-R-E-T
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§ 30. = Inspection of tho vertical and horizontal
‘ radiation pattern of the antenna
§ 31, -~ Inopection >f tho hormotical sealing of the

Supplement No.l « Inspection of Technionl pammetors
of the Radar boab sight
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